
ACS'^ 
Administrative Record 

us EPA RECORDS CENTER REGION ! 

1000480 

iDocument 
1 Number 

Date 
Sent 

Date 
Received 

Persons/Organization File 
Location 

lj-lO:gOO 1 

Ao^-o\ 11 5U-2(/0, AtfS? 

4^62-0.1, ^luho X6^/0Or^ OIIAIK ^-u-Zi H i i. 

4 
SPII,_,/-/" X p-^i ictrfhi^t •ICA X 

xh-Uoo /k:-A 2^ 

or ^hdoo ZZi/i Ai A-L6-Z, 

0(:, Hnloo IhHoo Ac6^ 

61 

Kalou Tcj 'Zlll ,t- lc6z 

(&hik^ C'/xi'lco C.-A r(rAC. ( Ut'Z?. 

ro 4^6^ 

tjm 1 ZfA/i /.4 HhX. 



Cjrth US^PK 

m ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRAND AVENUE EAST, P.O. BOX 19276, SPRINGFIELD, ILLINOIS 62794-9276 

THOMAS V. SKINNER, DIRECTOR 

217/524-3300 

January 30, 2001 

Clean Harbors Services, Inc. 
Attn: JimLaubsted 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 

Re: 0316000051 - Cook County 
Clean Harbors Services, Inc. 
ILD000608471 
Log No. 16-M-44 
RCRA Permit File 

Dear Mr. Laubsted: 

CERTIFIED MAIL 
7099 3400 0002 1429 3762 

S¥i 

m FEB n 1 2001 U 

MNOEftVI PERivliT SECTION - Wm 
Waste, Pesticides & Toxics Divisios 

U.S. EPA - REGION 5 

This letter is in response to the request for modification of your RCRA Part B identified in the 
above referenced log numbers. The Illinois EPA has approved your Class 1 modification request 
dated December 13, 2000 to change the address and home phone number of the pnmary 
emergency coordinator in the contingency plan. 

The Illinois EPA has reviewed the information contained in your submittal and has determined 
that Clean Harbors Services, Inc. (CHSI) may implement this modification. This determination is 
based upon our review of (1) the RCRA Part B Permit issued to CHSI, (2) the regulations [35 III. 
Adm. Code, Subtitle G] and (3) the information contained in your submittals. Operations must be 
conducted in accordance with the approved RCRA Part B Permit originally issued to CHSI and 
all subsequent modifications to the Part B Permit. 

Within 35 days after the notification of a final permit decision, the permittee may petition the 
Illinois Pollution Control Board to contest the issuance of the permit. The petition shall include a 
statement of the reasons supporting a review, including a demonstration that any issues raised in 
the petition, were previously raised during the public comment period. In all other respects, the 
petition shall be in accordance with the requirements for permit appeals as set forth in 35 111. 
Adm. Code Part 105. Nothing in this paragraph is intended to restrict appeal rights under Section 
40(b) of the Environmental Protection Act (35 III. Adm. Code 705.212(a)). 

Since no changes in the permit conditions have resulted from this modification, a revised permit 
has not been issued: only the cover page of the permit reflecting the approval of this modification 
is being sent to you. Pursuant to 35 111. Adm. Code 703.281(a)(2), a notice of the modification 
shall be sent to all persons on the facility mailing list, maintained by Illinois EPA per 35 111. Adm. 

. GEORGE H. RYAN, GOVERNOR 



FROM: CLERN HARBORS INC FAX NO.! 773 S46 6381 01-30-01 11:04A P.01 

SERVICES, INC. 
11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 

(773) 646-6202 • FAX (773) 646-6381 
Visit otjr Website at www.cleanharbors.com 

.laiuiarv 30, 2001 

Mr. Jarae.s Blough 
U.S. Environmental Protection Agency 
R.CRA Permit Section, DW-8J 
77 West Jnckson Boulevard 
Chicago. IL 60604-3590 

Dear Mr. Blough: 

Clean Harbors Services, Inc. (CHSI) is submitting additional information 
concerning the hazardous waste shredder system permit modilkation. CHSI i.s 
adding vent lilies to the carbon adsorption system from the metalwash sy.stem, One 
will connect the washed metal collection tote (Item 429) and the other will connect 
the sludge collection drum (Item 434). These revised connections are shown on 
CI iSl Drawing No. 4286 (Drawing No, 4630-F-02) which is enclosed. 

II you have any questions or require additional information, please contact me at 
(773) 646-6202. x233. 

Sincerelv, 

.lames K. Luubsted 
Facility Compliance Manager 

"Pcop/e and rcchmtlovv Protecting tend Reslorimi Amerirn < hnviynntntrnf 
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FROM: CLERN HRRBORS INC FfiX NO.: 773 646 6381 01-10-01 03 : 12P P.01 

rieanHaitors 
SERVICES, INC. 

11600 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 
(773) 646-6202 • FAX (773) 646-6381 

Vi8it our Website at wwvv.cleanharbors.com 

January 10, 2001 

Mr. Jame3 Blough 
U.S. Environmental Protection Agency 
RCRA Permit Section, DW-8J 
77 West Jackson Boulevard 
Chicago, IL 60604-3590 

Dear Mr. Blough: 

Clean Harbors Services, Inc. (CHSI) is submitting the 
additional information you requested concerning the haaardous 
waste .shredding system permit modification. 

CHSI intends to use a flame ionization detector (MicroFID 
or equivalent) to monitor the carbon adsorption systems for 
when control devices will not reduce the inlet vapor stream by 
95%. CKSI reserves the right to use a detection instrument 
which meets the performance criteria of Reference Method 21 
(40 CFR PdtxL 60) . 

If you have any further questions concerning this 
appLication, please contact me at (773) 646-6202, x233.' 

Sincerely, 

Z'! 
ylamcs R. Laubsted 
Facility Compliance Manager 

cc: Robert Tekach, CHSI 

• Peut>W ttn<l Tifdjiwlovv Protecting und Restorini* America s i-nrironmeni " 



I hereby certify that I, the undersigned am a 
Professional Engineer, licensed to practice in the State of 
Illinois. I have reviewed the assessment of Tank T-417 and 
attest that the tank system has sufficienr structural 
integrity and compatibility with the wastes to be stored or 
treated to ensure that it will not collapse, rupture or fail. 
It is acceptable for the storing and treating of hazardous 
waste. The foundation, structural support, seams and 
connections are adequately designed incorporating good 
engineering practices. 

I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to 
the best of my knowledge and belief true, accurate and 
complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of 
fine and imprisonment for knowing violations. 

Engineer Seal 

Am' 

\\y\^Z.c>co 
Date 

Hoyer-Schlesinger-Turner, 
3074 University Avenue 
Highland Park, IL 60035 
(847) 681-0470 

Inc. 

' 19471 \ \ 
LICENSED I 

•. PROFESSIONAL f 
X J, •• ENGINEER / $ v V /*i 

"i. /.\v 



M S - T IIOYER-SCIILESINGER-TUllNEIMiie. 
ENOINOERS-ARCMITECTS 

3074 University Ave. 
Highland Fark,IL 6003S 

Phone:847-461-0470 Fax:847-266-9829 

October 27, 2000 

Mr. James R. Laubsted 
Facility Compliance Manager 
CLEAN HARBORS SERVICES, INC. 
11800 S. Stony Island Avenue 
Chicago, IL 60617 

RE: Inspection Report 
Caustic Tank T-417 

Dear Mr. Laubsted: 

On October 10, 2000 I visually inspected the interior and 
exterior of Tank T-417. 

Tank T-417 is located on the north side of the Bulk Liquid 
Flammable Storage Tank Farm (Unit 22). The tank was used for 
storing sodium hydroxide. Tank T-417 is located outdoors. 
The concrete containment for the tank farm will be modified to 
provide individual containment for this tank. The 
containment will be coated with Protecto-Coat 900, 30 mils 
thick as manufactured by Dudick, Inc. This coating is 
compatible with hazardous waste diluent or fuel co be stored. 

Tank T-417 is a carbon steel vessel fabricated in 1986. Tank 
T-417 was empty at the time of inspection and was sandblasted 
by Clean Harbors personnel. The tank will be operated at 
ambient temperature and under 2" WC pressure from nitrogen 
blanketing. The tank will be equipped with a conversation 
vent and vented through a carbon bed. 

Tank T-417 stores flammable liquids Class I. Maximum specific 
gravity of stored liquids is 1.2 and pH may vary from 4 to 10. 
The tank is constructed from carbon steel. It is 10'6" in 
diameter and 24"0" high straight side with a sloped bottom. 
The operating capacity is 15,000 gallons. This tank was built 
to UL-142 standard. 

The internal and external visual inspection did not reveal any 
defects. The welds around nozzles and tank shell welds 
inspected from inside the tank were in good condition. The 
interior top plate did not show signs-of rust. There were no 
other visible defects. 



Page 2 

It is not possible to inspect the entire exterior of the tank 
by visual inspection. The tank is insulated with 2" thick 
insulation with metal jacket. 

On October 12, 2000 Clean Harbors performed NDE-ultrasonic 
thickness measurements from the interior of the tank. These 
ultrasonic thickness test results are listed in Appendix 
TK-417-1. 

The top as-built thickness was 0.250 inches. The four latest 
readings are very close in thickness to the as built 
thickness. The minimum reading was 0.248 inches which is 101% 
over the minimum of 0.123 inches recommended by the UL-142 
standard. 

The wall as-built thickness was 0.375 inches. The twelve 
latest readings each show minor decreases in thickness. The 
minimum reading was 0.368 inches which is 120% over the 
minimum of 0.167 inches recommended by the UL-142 standard. 

The bottom as-built thickness was 0.500 inches. The four 
latest readings each show minor decreases in thickness. The 
minimum reading was 0.470 inches which is 96% over the minimum 
of 0.240 inches recommended by the UL-142 standard. 

For tank design specifications, nozzle orientation and 
description, see CHSI Drawing No. 4295. 

Structural design for the tank farm foundation, engineering 
design calculations and containment capacity calculations see 
CHSI Drawing 4291 and Attachment TK-417-2. 

Therefore, I certify that after visual inspection, the tank is 
structurally sound. No evidence of cracks, bulging, corrosion 
pits or scales or weld defects were observed. Based on my 
inspection, the tank can be used for the intended purpose. 

Very truly yours, 

HOYER-SCHLEEINGER-TURNER, INC. 

Peter J. B^nes 
Illinois ^659 PETER J. 

BERNES : cc 
3659 

PETER J. BERNES 
LICENSED STRUCTURAL ENGINEER 

ILLINOIS NO. 3659,. - . 
MY LICENSE EXPIRES ON 

'si;:. 



APPENDIX TK-417-1 

INTERNAL 

TOP 

ULTRA SONIC THICKNESS TESTING 
T-417 

October 12, 2000 

East South West North 

. 250 .252 .252 .248 

SHELL 

.376 .380 .380 .368 

.370 .372 .376 .368 

.374 .380 .382 .380 

BOTTOM 

.470 .484 .500 .488 
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The secondary containment calculations for Unit 42 are 
included on CHSI Dwg. No. 4287. Ten percent of the total 
storage capacity of 2035 gallons is 204 gallons. This is less 
than the largest container of 478 gallons. The net 
containment of 5,239 gallons exceeds the total storage 
capacity. 

The drum feed roller conveyor and drum lift to the 
shredder have a carbon steel containment pan below them. The 
pan is 22 feet long, 5 feet wide and 8 inches high. The drum 
lift and most of the roller conveyor are located in Unit 24 
which is an enclosed building. A portion of the conveyor is 
located outside of the building, but in Unit 70 which is a 
contained area. The portion of the conveyor in Unit 70 will 
be covered by a canopy. 

Total waste volume: (18)(55) = 990 gallons 
10% = 99 gallons 
largest container 478 gallons 

Volume of containment: (22)(5)(0.67)(7.48) = 549 gallons 
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.c^ 

I hereby certify that I, the undereigned am a 
Professional Engineer, licensed to practice in the State of 
Illinois. I have reviewed the minimum tank thickness 
calculations for Tanks 414, 415, 416, 417, 418, 424 and 427 
and the containment calculations for Unit 42 and the 
containment pan below the drum feed roller conveyor and drum 
lift. I find that the calculations incorporate good 
engineering practices. 

I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to 
the best of my knowledge and belief true, accurate and 
complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of 
fine and imprisonment for knowing violations. 

Engineer Seal 

Amos Turner Date 

Hoyer-Schlesinger-Turner, Inc. 
3074 University Avenue 
Highland Park, IL 60035 
(847) 681-0470 

n-50'ZODl 
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A 
LEE F. MOUNT, P.E. 

CIVIL ENGINEER 
2 BAY VIEW AVENUE HINGHAM, MASSACHUSETTS 020i3 

(781) 749-5394 

6 October 2000 

Mr. Agustin Ayon 
Clean Harbors Services, Inc. 
11800 S. Stony Island Ave. 
Chicago, Illinois 60617 

Subject: Metal Wash Rinse Tank - 427 
Structural Arrangement 

Enclosures: 1) Marked up print your dwg. no. 4630-M-lS 
2) S,upporting Calculations (9 shts.) 
3) Cardboard plating model 

Dear Mr. Ayon, 

Enclosures 1),2), & 3) are forwarded herewith for your 
review and comment. The plate thicknesses shown include 1/8" 
corrosion allowance. 

I had trouble visualizing the intended shape of this tank, 
thus the model which I hope incorporates the desired features and 
can be constructed using flat plates. I believe this tank will be 
difficult to fabricate given the various intersecting surfaces. 

I have again followed a somewhat conservative approach in 
this design due to the intended use which requires support of the 
bottom auger and a product containing metal pieces. Additional 
local plate support may be required in way of shell nozzel 
attachments. 

Regarding your preference for angle stiffs in lieu of T's 
on the Tank 424 design, the WT 4x7.5 vert, side members could be 
made of 4x4x1/4 angles and the WT 8x28.5 lower horizontal member 
at the bottom bend could be made of 8x6x1/2 angle with 6" leg 
pointing down. 

Yours truly. 

Lee F. Mount 
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Minimum Thickness Required for Tanks 
ASME Section Vili - Div. 1 Appendix 1 

Tanks T - 415 and T - 416 (Assume S.G. = 2.0) 
Material of Construction to tie Carton Steel 

Maximum Pressure on Tank 

6;.4>a.w7.iz?' 

Plus 1 psig Vapor Pressure 1 psi 

15.84 Dsi 
Use P= 16.00 psi 

Minimum thickness required for shell 

t- (P)(Ro) 1016 
(S)(E)+0,4(P) 9666.4 

Where P=16 psi 
Ro=10.583/2 (12) 
3=13,800 
E=0.7 

Minmum thickness required for shell = 0.105" 

Tank shell thickness to be 0.5" (0.5">0.105") therefore o.k. 

Minimum thickness required ellipsoidal bottom 

t- (P)(D)(K) 3689.28 
2(S)(E)+0,2(P) 19323.2 

Where P=16 psi 
D=126 
8=13,800 
E=0.7 
K=1.83 

Minmum thickness required for bottom = 0.191" 

Tank bottom thickness to be 0.5" (0.5">0.191") therefore o.k. 

0.105" 

0.191' 



Tank T - 414 (Assume S.G. = 2.0) 
Materiat of Constmction to t)e Cartxm Steel 

Maximum Pressure on Tank 
6g,4x2.0;^.17 = y gg j 

144 

Pius 1 psig Vapor Pressure 1 psi 

8.95 psj 
Use pa 9.00 psi 

Minimum thickness required for shell 

t= ^ = Pow 
(S)(E)+0.4(P) 9663.6 i 

Where P= 9 psi 
Ro=9/2 (12) 
8=13,800 
E=0.70 

Minmum thickness required for shell = 0.05" 

Tank shell thickness to be 0.25" (0.25">0.05") therefore o.k. 

Minimum thickness required ellipsoidal bottom 

(P)(D)(K) 1778.76 ^ 
2(S)(E)+0,2(P) 19321.8 j 

Where P=9 psi 
D=108 
8=13,800 
E=0.7 
K=1.83 

Minmum thickness required for tx>ttom = 0.092" 

Tank bottom thickness to be 0.50" (0.50">0.097^ therefore o.k. 



Tank T - 418 (Assume S.G. = 2.0) 
Material of Construction to be 316 Stainless Steel 

Minimum Pressure on Tank 
62.4x2.Qx21J5 = 

144 
18.85 psi 

Plus 1 psig Vapor Pressure 1 psi 

P^ 19.85 Dsi 
Use P= 20.00 psi 

Minimum thickness required for sheii 

t= — 
(S)(E)+0,4(P) 15758 i 

Where P=20 psi 
Ro=7.041667/2 (12) 
S=22,500 
E=0.70 

Minmum thickness required for shell = 0.054" 

Tank shell thickness to be 0.25" (0.25">0.054") therefore o.k. 

Minimum thickness requiered ellipsoidal bottom 

t= 3074.4 ^ 
2(S)(E)+0,2(P) 31504 | 

Where P=20 psi 
D=84 
S=22,500 
E=0.7 
K=1.83 

Minmum thickness required for bottom = 0.097" 

Tank bottom thickness to be 0.25" (0.25">0.097^ therefore o.k. 



Tanks T - 417 (Assume S.G. = 2.0) 
Material of Construction to t)e Cart>on Steel 

- -Maximum Pressure on Tank 

2„80psi 

Plus 1 psig Vapor Pressure 1 psi 

P^ ?1,8Qpsi 
Use P= 22.00 psi 

Minimum thickness requierd for shell 

(P)(Ro) 1386 
(S)(E)+0,4(P) 9668.8 0.14y 

Where P=22 psi 
Ro=10.5/2 (12) 
8=13,800 
E=0.7 

Minmum thickness required for shell = 0.143" 

Tank shell thickness = 0.375" (0.375">0.143-) therefore o.k. 



Building 25 

lUnit 25) 

-- Alltaline/Poison/PCB 

- Acids 

- Flammable 

- Truck Pad 

Subtotal 

248 

136 

184 

88 

656 

C. Proposed/Modified Areas 

Building 42 

(Unit 42) 

~ Ignitable/Toxic 

Subtotal 

Shredding Operation 

(Unit 24) 

- Ignitable/Toxic 

Subtotal 

18 

18 

Q. Total 2,978 55-gallon drums (163,790 gallons total), or equivalent 
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V. FACILITY TOTALS/LICENSE CAPACITY 

A. Containers 

2,978 55-gallon drums (162,305 gallons total)., or equivalent 

29 7,200-gallon bulk highway transporters (208,800 gallons total), or equivalent 

2 30,000-gallon railcars (60,000 gallons total), or equivalent 

12 30-cubic yard rolloffs (360 cubic yards total), or equivalent 

B. Tanks 

37 tanks (306,336 gallons total) 
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5.2.1.3 Building 42: Paint and Paint Related Material Compactor and Storage Area 

Item Number Time/Quantity Unit Rate Item Cost 

A. Paint/Paint Related Material Consolidation Preparation (Ignitables and Toxics, 

1 crew 1 day 1200 $/day 1200 Labor 

Equipment 

- Vacuum Truck 1 unit 1 day 960 

- Miscellaneous 1 unit 1 day 100 

Consolidation Subtotal 

$/day 

$/day 

960 

100 

2260 

B. Offsite Transportation/Disposal of Inventory 

Disposal 

- Flammable/Toxic 52 drums 55 gal/dr 

- Crushed Drums 52 drums 3 CF/drum 

- Solids 9 drums 55 gal/dr 

Disposal Subtotal 

3.15 

1.68 

5.09 

$/gal 

$/CF 

$/gal 

9009 

262 

2520 

11,791 

C. Storage Bay Decontamination 

Labor 

Equipment 

- Steam Cleaner 

- Miscellaneous 

Analytical 

- Building 42 

Disposal 

- Compactor and 

Associated 

Equipment 

- Rinsewater 

- Building 42 

1 crew 

1 unit 

1 unit 

1 bay 

1 unit 

100 gallons 

1 bay 

2 days 

1 day 

1 day 

1 sample 

100 CF/unit 

1 unit 

71 gallons 

1200 

100 

100 

900 

1.68 

1.51 

1.51 

$/day 

$/day 

$/day 

$/day 

$/CF 

$/gal 

$/gal 

Decontamination Subtotal 

2400 

100 

100 

900 

168 

151 

107 

3926 

GRAND TOTAL 17,977 

Notes: 

1) The containment volume of the Building 42 area is 1,412 gallons. Therefore, 

the volume of rinsewater is (0 . 05) (1,412) or 71 gallons. 

2) For purposes of closure cost estimation, CHSI shall assume all the drums of 

solids must be disposed of at a RCRA incinerator. It is assumed that all 

chose drums shall be shipped in their original container. 
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5.2.3.4 Unit 24: Shredding Operation 

Item Number Time/Quantity Unit Rate Item Cost 

A. Tank Consolidation and Disposal 

Labor 1 crew 

Equipment 

- Vacuum Truck 1 unit 

- Miscellaneous 1 unit 

Disposal 

- Hydropulpar Tank 1 tank 

- Flammables/Toxics 18 drums 

Disposal Subtotal 

4 days 1200 

4 days 960 

4 days 100 

3490 gal/tank 3.15 

55 gal/dr 5.09 

5/day 

$/day 

$/day 

$/gal 

$/gal 

48C0 

3840 

400 

10,994 

5039 

25,073 

B. Process/Handling Area Decontamination 

Labor 

Equipment 

- Steam Cleaner 

- Miscellaneous 

Analytical 

Disposal 

- Tank/Equipment 

- Floors/Walls 

1 crew 

1 unit 

1 unit 

2 bays 

175 gallons 

311 gallons 

4 days 1200 

Decontamination Subtotal 

GRAND TOTAL 

4 days 100 

4 days 100 

1 sample/bay 900 

1 tank 

1 unit 

1.51 

1.51 

$/day 

$/day 

5/day 

$/day 

$/gal 

$/gal 

4 800 

4 00 

40G 

1800 

264 

470 

8134 

33,207 

Notes: 

1) Per CHSl Dwg. No. 4213, the secondary containment volume of Unit 24 is 6,223 

gallons. Therefore, the rinsate volume is (0.05) (5,223) or 311 gallons. 

21 The shredding system (tanks, pipelines, etc.) will be adequately decontaminated 

through a standard wash/rinse procedure, with the amount of rinsewater used/ 

generated per stage based on the volume of the hydropulpar tank. The total 

rinsewater is (0.05)0,490) or 175 gallons. 

3) For purposes of closure cost estimation, CHSl shall assume all the drums contain 

solids which must be disposed of at a RCRA incinerator. It is assumed that all 

drums shall be shipped in their original container. 
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6.0 Summary of Closure Costs 

Using Che unit-specific cost estimates calculated in Section 5.1 above, the tost for full closure 

of the CHSI units in existence as of June 3, 1995 is: 

Unit 

5.1.1 Container Storage Units 

-nit Cost 

5.1.1.1 Unit Gl: Drum Storage Area 40506. 

5.1.1.2 Unit Rl: Drum Storage Area 254157. 

5.1.1.3 Unit Fl: Lab Pack Pouroff Area 7063. 

5.1.1.4 Unit 25: Container Storage Building 169827 

5.1.1.5 Unit 26: Ignitable Container Storage Building 70817 

5.1.1.6 Unit 61: Container Handling Dock 44644 

5.2.1.1 Unit R2: Drum Storage Area Expansion 118577 

Bulk Solids Storage Units 

5.1.2.1 Unit Ql: Bulk Container Storage Area 28176 

5.1.2.2 Unit B: Bulk Solids Storage Pad 63273 

Tank Storage/Processing Units 

5.1.3.1 Unit 43; Fuels Blending Operation 12498 

5.1.3.2 Unit 16: Tank Farm 490179 

Transportation Storage/Staging Units 

5.1.4.1 Unit Q: Truck Unloading Area and Bulking Area 74616 

5.1.4.2 Unit C: Truck Staging Area 140981 

5.1.4.3 Unit 13: Railcar Unloading Area 196595 

5.1.4.4 Unit 15: Truck Unloading Platform 50024. 

5.1.4.5 Unit 59: Truck Staging Area 72857 

5.1.4.6 Unit 62: Loading/Unloading Area 95967 

5.2.4.1 Unit V: Truck Loading Dock 73716 

SUBTOTAL 2,004,473. 

Using Che unit-specific cost estimates calculated in Section 5.2 above, the total cost for full 

closure of the future CHSI waste management units is: 

Unit 

5.2.1 Container Storage Units 

5.2.1.1 Unit R2: Drum Storage Area Expansion 

5.2.1.2 Unit U: Lab Pack Repack and Consolidation Area 

5.2.1.3 Building 42: Paint Compactor Storage 

5.2.2 Bulk Solids Storage Units 

5.2.2.1 Unit Z1: Rolloff Container for Listed Waste System 

5.2.3 Tank Storage/Processing Units 

5.2.3.1 Unit Y: Listed Waste Storage Tanks 

5.2.3.2 Unit Z: Process Building 3 

5.2.3.3 Unit 22: Tank Farm 

5.2.3.4 Unit 24: Shredding Operation 

5.2.3.5 Unit 68: Metalwashing Operation 

5.2.4 Transportation Storage/Staging Units 

5.2.4.2 Unit W: Truck to Truck Transfer Pad 

5.2.4.3 Unit X: Listed Waste Loading/Offloading Area 

5.2.4.4 Unit 69: Truck Loading/Unloading Pad 

SUBTOTAL 

Unit Cost 

98814. 

20294 . 

17977. 

12104. 

548819. 

148146. 

151428. 

33207. 

24235. 

97569. 

49491. 

50073. 

1,252,257. 
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The total cost for full closure of the entire Part B perTnitted facility (existing plus future 

hazardous waste management units) is: 

5.1 Units in existence as of June 3, 1995 

5.2 Future hazardous waste management units 

GRAND TOTAL 

2,004,473. 

1,252,257. 

3,256,730. 
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Table D-1: Container Management Areas 

Type Container Management 

Area 

Waste Category 

•(See Note 2) 

Number/Volume 

DRUM STORAGE AREAS (55-GALLON DRUMS, OR EQUIVALENT) 

A, Existing Areas 

Drum Storage Area 

(Unit Gl) 

Acidic - 1 

Acidic - 2 

Alkaline 

Staging 

Subtotal 

192 

96 

192 

72 

552 

Drum Storage Area 

(Unit Rl) 

Drum Storage Expansion 

(Unit R2) 

Oxidizer 96 

Reactive 96 

Poisons 96 

Flammable - 1 160 

Flammcible - 2 160 

Staging (Inboundj 160 

Subtotal 768 

Oxidizer 

Reactive 

Poisons 

96 

96 

96 

Subtotal 288 

Lab Pack Pouroff Station (Unit Fl) - Alkaline/Acids 

Ignitable Container Management Building 

(Unit 26) 

- Ignitable/PCB 

Subtotal 

192 

192 

Container Handling Dock 

(Unit 61) 

- Staging 

Subtotal 

160 

160 

B. Approved/Not Yet Constructed Areas 

Drum Storage Expansion 

(Unit R2) 

Flammable - 3 160 

Staging (Outbound] 80 

Subtotal 240 

Lab Pack Repack £e Consolidation Area (Unit U) Acid/Alkaline 

Other 

Subtotal 

10 

25 

35 

Paint St Paint Related Material Processing Area 

(Unit 42) 

- Ignitable/Toxic 

Subtotal 

52 

52 

(continued) 
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Container Management Building 

(Unit 25) 

- Alkaline/Poison 248 

- Acids 136 

- Flammable 184 

^ Truck Pad ^ 

Subtotal 656 

C. Proposed/Modified Areas 

Building 42 

(Unit 42) 

- Ignitable/Toxic 

Subtotal 

Shredding Operation 

(Unit 24) 

- Ignitable/Toxic 18 

Subtotal 18 

D. Facility Total 

2,978 55-Gallon Drums (163,790 gallons total), or equivalent 

(continued) 
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Table I-l: Closure Units/Maximum Capacity 

Hazardous Waste Managaaant Unit tlunbar/Voluma 

I. DRUM STORAGE AREAS {BASED ON 55-GALLON DRUMS, OR EQUIVALENT) 

A. Existing Areas 

Indoor Storage Area 

Building 2 

(Unit Gl) 

- Acidic - 1 

- Acidic - 2 

- Alkaline 

- Staging 

Subtotal 

192 

96 

192 

_72 

552 

Outdoor Storage 

(Unit Rl) 

- Oxidizer 96 

- Reactive 96 

- Poisons 96 

- Flammable - 1 160 

~ Flammable - 2 160 

- Staging (Inbound) 160 

Subtotal 768 

Drum Storage Expansion 

(Unit R2) 

Lab Pack Pour-off Station 

(Unit Fl) 

- Oxidizer 2 

- Reactive 2 

- Poisons 2 

Subtotal 

~ Alkaline/Acids 

Subtotal 

96 

96 

96 

288 

Building 26 

(Unit 26) 

- Ignitable 

Subtotal 

_ 192 

192 

Container Handling Dock - Staging 

(Unit 61) Subtotal 

.160 

160 

B. Aoproved/Not Yet Constructed 

Outdoor Storage Expansion 

(Unit R2) 

- Flammable - 3 160 

- Staging (Outbound) 80 

Subtotal 240 

Lab Pack Building 

(Unit U) 

- Acid/Alkaline 

- Other 

Subtotal 

10 

25 

35 

Building 42 

(Unit 42) 

~ Ignitable/Toxic Paints 52 

Subtotal 52 

(continued) 
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Building 25 - Alkaline/Poison 248 

- Acids 136 

- Flammable 184 

- Truck Pad - 88 

Subtotal 656 

C. Proposed/Modified Areas 

Building 42 

(Unit 42) 

- Ignitable/Toxic 

Subtotal 

Shredding Operation 

(Unit 24) 

- Ignitable/Toxic 

Subtotal 

18 

18 

D. Total -- 2,978 55-gallon drums (163,790 gallons total), or equivalent 

(continued) 
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Table I-l: Continued 

Hazardous Haste Management Unit Humber/Volu 

IV. TANK STORAQB/TREATMrnrr DNIT 

A. Existing Tank Storage Units 

Ignitable Liquid Tank Farm 

Fuel Blending Processing System 

- 9 ® 12,800 gallons 

- 1 ® 19,600 gallons 

Total capacity = 134,800 gallons 

- 1 dispersion tank a 1,225 gal. 

- 1 overflow tank » 275 gallons 

Total capacity = 1,500 gallons 

B. Approved/Not Yet Construction Tank Storage Units 

Listed Waste Tank Farm 

Listed Wastewater Treatment System 

C. Proposed/Modified Tank Storage Units 

Bulk Flammable Liquid Tankfarm 

Shredding Operation 

Metalwashing Operation 

- 6 @ 11,025 gallons 

- 2 ® 11,025 gallons 

Total capacity = 88,200 gallons 

- 1 reactor ® 13,570 gallons 

- 1 Lamella clarifier ® 1,200 gal. 

- 1 clarifier collection tank ® 4,100 gallons 

- 1 sludge conditioning tk a 3,770 gal. 

- 2 sand filters ® 750 gallons each 

- 1 backwash collection tank @ 1,270 gal. 

- 1 treated effluent tank ® 2,640 gallons 

- 2 carbon adsportion units a 1,300 gal. ea. 

Total capacity = 30,650 gallons 

- 2 ® 10,558 gallons 

- 1 a 15,547 gallons 

- 1 ® 6136 gallons 

Total capacity = 42,799 gallons 

- 1 a 3490 gallons 

- 1 ® 3730 gallons 

- 1 ® 987 gallons 

Total capacity = 4717 gallons 

D. Total -- 306,336 gallons in thirty-seven (37) tanks 

(Continued) 

Section I Tables,Page 3 [Revised 01-31-00] 



V. FACILITY TOTALS/LICENSB CAPACITY 

A. Containers 

2,978 55-gallon drums (162,305 gallons total)., or equivalent 

29 7,200-gallon bulk highway transporters (208,800 gallons total), or equivalent 

2 30,000-gallon railcars (60,000 gallons total), or equivalent 

12 30-cubic yard rolloffs (360 cubic yards total), or equivalent 

B. Tanks 

37 tanks (306,336 gallons total) 

Section I Tables,Page 3A [Revised 11-01-00] 



Table 2: Capacity of Existing/Proposed Hazardous 

Waste Storage/Treatment Units 

Hazardous Waste Hanagsmant Unit Number/Volume 

I. DRUM STORAGE AREAS (BASED ON 55-GALLON DRUMS, OR EQUIVALENT) 

A. Existing Areas 

Indoor Storage Area 

Building 2 

(Unit Gl) 

- Acidic - 1 

- Acidic - 2 

- Alkaline 

- Staging 

Subtotal 

192 

96 

192 

_L2 
552 

Outdoor Storage 

(Unit Rl) 

Drum Storage Expansion 

(Unit R2) 

- Oxidizer 

- Reactive 

~ Poisons 

- Flammable - 1 

- Flammable - 2 

- Staging (Inbound) 

Subtotal 

- Oxidizer - 2 

~ Reactive - 2 

~ Poisons - 2 

Subtotal 

96 

96 

96 

160 

160 

160 

768 

96 

96 

96 

288 

Lab Pack Pour-off Station 

(Unit FX) 

- Alkaline/Acids 

Subtotal 

Building 26 

(Unit 26) 

- Ignitable 

Subtotal 

J.92 

192 

Container Handling Dock 

(Unit 61) 

- Staging 

Subtotal 

_160 

160 

B. Approved/Not Yet Constructed 

Outdoor Storage Expansion 

(Unit R2) 

- Flammable - 3 

- Staging (Outbound) 

Subtotal 

160 

80 

240 

Lab Pack Building 

(Unit U) 

- Acid/Alkaline 

~ Other 

Subtotal 

10 

.25 

35 

Building 42 

(Unit 42) 

- Ignitable/toxic 

Subtotal 

Page 7 
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Certified Mail #Z345454080 

February 23, 2000 

Mr. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency 
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
Springfield, IL 62794-9276 

Dear Mr. Schollenberger: 

Clean Harbors Servioes, Inc. (CHSI) is submitting the 
original certification and Part A signatures for the Class 3 
Permit Modification Request to add a bulk flammable liquid 
tank farm, addition of a truck loading/unloading pad for two 
trucks, addition of a hazardous waste shredding system and 
addition of a metalwashing system. 

If you have any questions regarding this submittal, 
please contact me at (773)646-6202. 

Sincerely, 

.r 

uames R. Laubsted 
/Facility Compliance Manager 

FEB 2 8 2000 

lEPA-BOL 
ocraMIT SECTION 

People and Technology Protecting and Restoring America 's Environment" 



I. CERTIFICATION 

I certify under penalty of law that this document and all attachments 
were prepared under my direction or supervision in accordance with a 
system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person 
or persons who manage the system, or those persons directly responsible 
for gathering the information, the information submitted is, to be the 
best of my knowledge and belief, true, accurate, and complete. I am 
aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for 
knowing violations. 

Signatur 
1 
''Date 

Stephen H. Moynihan, Senior Vice President 
Clean Harbors Services, Inc. 

pate' 
'Anthony G. lanello. Executive Director 
Illinois International Port District 

Page 13 (01/31/00) 



Please print or type with ELITE type (12 characters per inch) in the unshaded areas only 
Form Approved. 0MB No. 2050-0034 Expires 10/31/99 

GSA No. 0248-EPA-OT 

EPA I.D. Number (Enter from page 1) 

IL D000608471 

Secondary ID Number (Enter from page 1) 

XV. Map 

Attach to this application a topographic map, or other equivalent map, of the area extending to at least one mile beyond property 
boundaries. The map must show the outline of the facility, the location of each of its existing and proposed intake and discharge 
structures, each of its hazardous waste treatment, storage, or disposal facilities, and each well where it injects fluids underground, 
include ail springs, rivers and other surface water bodies in this map area. See instructions for precise requirements. 

XVI. Facility Drawing 

Ail existing facilities must include a scale drawing of the facility (see instructions for more detail). 

XVII. Photographs 

Ail existing facilities must include photographs (aerial or ground-level) that dearly delineate all existing structures; existing 
storage, treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail). 

XVIII. Certification(s) 

/ certify under penalty of law that this document and ail attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my 
inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the 
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations. 

Owner Signature Date Signed 

Name and Official Title (Type or print) 
Anthony Q. lanello, Executive Director, IL International Port District - Owner 

Ownier Si( 

! a?Wj3fil6ia1 fitw fryp€or print) 

Date Sigrled ^ 
Z.-XZ-

On Date Sigi 

• Name Mt Official "ntle (Type cr print) 
Stephen H. Moynihan, Senior Vice President, Clean Harbors Services, Inc. 

Operator Signature Date Signed 

Name and Official Title (Type cr print) 

XIX. Comments 

See Attached Sheet 

Note: Mali completed form to the appropriate EPA Regional or State Office. (Refer to instructions for more information) 

EPA Form 8700-23 (Rev. 10/01/96) 
STFENV580F.7 
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ENVIRONMENTAL SERVICES, INC. 
11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 

(773) 646-6202 • FAX (773) 646-6381 
Visit our Website at www.cleanharbors.com 

0 
or A 

Via United Parcel Ser'.'ice 

February 18, 2000 

P!r. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency 
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
Springfield, IL 62794-9276 

Dear Mr. Schollenberger: 

fte 'I'l 

Clean Harbors Services, Inc. (CHSI) is submitting one 
original and three copies of a Class 3 Permit Modification 
Request for authorization to add a bulk flammable liquid tank 
farm, addition of a truck loading/unloading pad for two 
trucks, addition of a hazardous waste shredding system and 
addition of a metalwashing system. 

In accordance with 35 lAC 703.283(b), CHSI has notified 
each person by mail on the facility's mailing list to announce 
this modification request. A copy of the notice and facility 
mailing list are enclosed. In addition, CHSI shall publish a 
public notice on February 21, 2000 in the Dailv Southtown to 
announce a 60-day public comment period and the date, time and 
location of a public meeting to be held by CHSI. These 
required notices will be completed within seven days of the 
sucmittal date of this modification request. Proof of the 
published notice will be submitted to the Agency shortly after 
publicaticn. 

The original certification and Part A signatures will be 
submitted after the Illinois International Port District 
signatures are obtained. The tank assessment for Tk-417 will 
be submitted under separate cover. 

If you have any questions regarding this modification 
request, please contact me at (773)646-6202. 

o inc :rely, 

yames R. Laubsted 
'Facility Compliance Manager 



LEGAL NOTICE 

Notice is hereby given to all interested persons that Clean 
Harbors Services, Inc. (CHSI), a wholly-owned subsidiary of Clean 
Harbors, Inc. and a permitted hazardous waste treatment, storage, and 
disposal (TSD) facility located at 11800 South Stony Island Avenue in 
Chicago, IL has filed a Class 3 Permit Modification with the Illinois 
Environmental Protection Agency (lEPA) for authorization to add a bulk 
flammable liquid tank farm, addition of a truck loading/unloading pad 
for two trucks, addition of a hazardous waste shredding system and 
addition of a metalwashing system. CHSI currently operates under a 
RCRA Part B permit issued by the lEPA on September 30, 1993. This 
Class 3 Permit Modification will result in an increase in the 
facility's permitted container (truck) storage capacity of 14,400 
gallons and tank storage capacity of 51,006 gallons. 

Pursuant to 35 lAC 703.283(b), CHSI announces a 60 day comment 
period beginning February 22, 2000 and ending April 22, 2000 during 
which all interested parties have the opportunity to review the 
modification request and to submit written comments to the lEPA. CHSI 
will hold an informational public meeting open to all interested 
persons to discuss the proposed modification. The meeting will be held 
on Monday, March 20, 2000 from 7:00-9:00 P.M. at Olive-Harvey College, 
10001 S. Woodlawn Avenue, Chicago, IL. 

Copies of the modification request are available for review during 
normal business hours at CHSI's business office at 11800 S. Stony 
Island Avenue, Chicago, IL, Olive-Harvey College at 10001 S. Woodlawn 
Avenue, Chicago, IL or at lEPA's office in Springfield, IL. A copy of 
CHSI's compliance history during the life of its existing permit is 
available from lEPA. Additional information on the modification 
request is available by contacting Mr. James R. Laubsted at CHSI, 11800 
S. Stony Island Avenue, Chicago, IL 60617, or at (773)646-6202. 
Information regarding application viewing time and place, CHSI's 
existing permit, applicable regulatory requirements, permit 
modification procedures, and CHSI's compliance history may be obtained 
from Mara McGinnis, lEPA, 1021 North Grand Avenue East, Springfield, IL 
62794-9276 or at (217)524-3300. 



rieanHarbor 
ENVIRONMENTAL SERVICES, INC. 

11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 
(773) 646-6202 • FAX (773) 646-6381 

Visit our ^^ww.cleanharbors.com 

To: Facility Mailing List Addresses 

Re: Notice of Class 3 Modification 

Notice is given to all interested persons that Clean 
Harbors Services, Inc. (CHSI), a wholly-owned subsidiary of 
Clean Harbors, Inc. and a permitted hazardous waste treatment, 
storage and transfer facility located at 11800 S. Stony Island 
Avenue in Chicago, IL has filed a Class 3 Permit Modification 
with the Illinois Environmental Protection Agency for 
authorization to add a bulk flammable liquid tank farm, 
addition of a truck loading/unloading pad for two trucks, 
addition of a hazardous waste shredding system and addition of 
a metalwashing system. 

Pursuant to 35 lAC 703.282, CHSI announces a 60-day 
comment period beginning February 22, 2000 and ending April 
22, 2000 during which all interested parties have the 
opportunity to review the modification request and submit 
written comments to the lEPA. CHSI will hold an informational 
public meeting open to all interested persons to discuss the 
proposed modification. The meeting will be held on March 20, 
2000 from 7:00-9:00 P.M. at Olive-Harvey College, 10001 S. 
Woodlawn Avenue, '^hicago, IL. 

Copies of the modification request are available for 
review during normal business hours at CHSI's business office 
at 11800 S. Stony Island Avenue in Chicago, IL and at lEPA's 
office in Springfield, IL. A copy of the application is also 
available at the Olive-Harvey College Library. A copy of 
CHSI's compliance history during the life its existing permit 
is available from lEPA. Information regarding application 
viewing time and place, CHSI's existing permit, applicable 
regulatory requirements, permit modification procedures and 
CHSI's compliance history may be obtained from Ms. Mara 
McGinnis, lEPA, 1021 North Grand Avenue East, Springfield, IL 
62794-9276 or at (217) 524-3300. 

This notice is provided to you as an addressee on the 
CHSI mailing list maintained by lEPA. A copy of the notice 
will appear in the Daily Southtown by February 22, 2000. 

If you have any further questions regarding this notice 
or the proposed modification, please contact me at 
(773)646-6202 . 

Sincerely, 

ames R. Laubsted 
'Facility Compliance Manager 



# 
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ENVIRONMENTAL SERVICES, INC. 

11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 
(773) 646-5111 • FAX (773) 646-0026 
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September 5, 2000 

Mr. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency-
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Dear Mr. Schollenberger: 

This letter is to provide additional information to the 
Class 3 permit modification request to add a bulk flammable 
liquid tankfarm, addition of a truck loading/unloading pad for 
two trucks, addition of a hazardous waste shredding system and 
addition of a metalwashing system. 

Minimum thickness calculations for tanks which are newly 
permitted under this modification will be submitted under 
separate cover when the P.E. certification is completed. 

Also enclosed is Appendix D-10 which should have been 
included as Attachment 34 in the original application. 

CHSI has modified Drawing No. 463 0-M-17 (CHSI DWG. NO. 
4287) adding note 7 reflecting concrete piers which must be 
relocated and secondary contanment calculations. The floor 
arrangement of waste containers has not changed. This drawing 
is included, but Professional Engineer certified copies will 
be sent under separate cover. 

The application incorrectly stated secondary containment 
calculations for Unit 68 were included in Attachment 20. 
These calculations are on Drawing No. 4630-M-17 (CHSI DWG. NO. 
4287 . 

In Attachment 32 of the application, CHSI described 
removing covers from containers as they are loaded onto the 
elevator for the shredding operation. For clarification, the 
covers are removed to remove the drum lid rings. The drums 
are then closed with the cover or a plastic covering to 
control emissions. 

A P.E. certification that the tanks in the existing 
tankfarm are suitable for use with the new shredder will be 

"People and Technology Protecting and Restoring America 's Environment" 



sent under separate cover. 

The water based fire system in Building 42 will be 
upgraded to a foam/water system under this modification. 

The shredding system can take containers larger than 
55-gallons including drums, cubic yard boxes, and plastic 
tote tanks (including those with wire mesh). The shredding 
system will not handle tote tanks made entirely of metal. 

Enclosed are Drawing Nos. 4630-F-02 and 2916-F-08 
highlighting points for Subpart BE and CC monitoring. Several 
tables detailing monitoring requirements are also included. 

P.E. assessment of the existing tank Tk-417 will be 
included under separate cover. 

If you have any further questions concerning this letter, 
please contact me at (773) 646-6202, x233. 

Sincerely, 

'ames R. Laubsted 
acility Compliance Manager 

SEP 1 I 2000 
11-tiOi. 
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ENVIRONMENTAL SERVICES, INC. 

11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 
(773) 646-5111 • FAX (773) 646-0026 

September 5, 2000 

Mr. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency 
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Dear Mr. Schollenberger; -Dili A/ •' i 

This letter is to provide documentation to the Illinois 
Environmental Protection Agency that The Illinois 
International Port District has reviewed the Clean Harbors 
Services, Inc.'s September 5, 2000 additional information to 
the Class 3 Permit Modification Request to add a bulk 
flammable liquid tankfarm, addition of a truck 
loading/unloading pad for two trucks, addition of a hazardous 
waste shredding system and addition of a metalwashing system. 

As site owner of the property Clean Harbors Services, 
Inc. leases, the Illinois International Port District does not 
object to this Class 3 Permit Modification Request. 

CERTIFICATION 

I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to be 
the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of 
fine and imprisonment for knowing violations. 

James R. Laubsted 
Facility Compliance Manager 
Clean Harbors Services, Inc, 

AnthoEi^ G. lane^o 
Executive Diredror 
Illinois International 
Port District 

People and Teehnoiopy Protecting and Restoring America's Environment" 
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CLEAN HARBORS SERVICES. INC. 
11800 S. STONY ISLAND AVE. 

CHICAGO, ILUNOIS 60617 

SHREDDING PROCESS 
EQUIPMENT LAYOUT 
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DESCRIPTION 
19.600 CAL iGNfTABL£ WASTE STORWE TANK - TK-112 
200 6PM RECBVIN6 PUMP. HORIZONATAL CENTRIFUGAi PUMP WITH OPEN 
IMPELL£R. IRON CONSTHUCTICN. DOUBLE MECH SEAL WITH BARRIER FLUID. 
STRAINER FOR TRANSFER PUMP, TTCM #162 

200 GPM PnaTAPiF TRANSFER PUMP. AIR OPERATED DOUBLE DIAPHRAGM PUMP. 
CAST IRON HOUSING WITH VTTON DIAPHRAGMS. 
12,600 GAL ACIDIC/IGNfTABLE WASTE STORAGE TANK (TK-101 ft TK-107) 
200 GPM RECEIVINC PUMP. HORIZONATAL CENTRIFUGAL PUMP WITH OPEN 
IMPEllER. SS316 CONSTRUCTTON. DOUBLE MECH SEAL WFTH BARRIER FLUID. 
STRAINER FOR TRANSFER PUMP. ITEM #176 

12,800 CAL PCS WASTE STORAGE TANK - TK-102 
200 GPM RECEIVING PUMP. HORIZONATAL CENTRIFUGAL PUMP WITH OPEN 
IMPEUER. IRON CONSTRUCTION. DOUBLE MECH SEAL WITH BARRIER FLUIO 
STRAINER FOR TWNSFER PUMP, REM #181 

12,800 GAL PCB WASTE STORAGE TANK - TR-IIQ 
200 GPM RECDV1NG PUMP. HORIZONATAL CENTRIFUGAL PUMP WITH OPEN 
IMPELLER. IRON CONSTRUCTION. DOUBLE MECH SEAL WfTH BARRIER FLUID. 
STRAINER FOR TRANSFER PUMP, fTEM #184 
150 GPM DILUENT FEED/TRANSFER PUMP 
FOR PROPOSED SHREDDING SHREDDING SYSTEM 

NOTES: 
1. ALL PIPING IS CARBON STEEL UNLESS OTHERWISE SPECIFIED. 

2. HOSE CONNECTTONS ARE MADE WITH QUICK COURJNG WTKj 
ON THE RIGID PIPE SIDL^fMHILriHW AND J—^ 
CS/316SS W/FTFE 

3. ALL HOSES ARE CHEMICAL RESISTANT REINFORCED RUBBER. 

FOR CLARTTYM 
ARE NOT SH 
FROM HOSE CONNECTION OF DRAIN MANIFOLD OF TANKS #TK-101, TK-107. TK-109 
AND TK-103 THRU TK-106. FOR TANK TO TANK TRANSFER. THIS CONNECmON TO BE 
USED FOR ADDITION OF ANTIFOAM AND IMULSIFIER AGENTS INTO THE TANK. 
FROM HOSE C0NNECTK3N OF DRAIN MANIFOLD OF TANKS #TK-112, TK-109 
AND TK-103 THRU TK-108. FOR TANK TO TANK TRANSFER. THIS CONNECTION TO BE 
USED FOR ADDITION OF ANTIFOAM AND IMULSIFIER AGENTS INTO THE TANK. 

CHSI DWG>.NO. 4207 02/9/00 

muacAm. GAR UMJQADMO 

gg 

C(LM 

LCffLAUtfU tflv-un 

nHwnic MiaKiai 

HOH-nmmURE AUM 

1 ADDED PIPING CONNECTION FOR PROPOSED SHREDDING PROCESS AREA 

AND POMP #439 
nHwnic MiaKiai 

HOH-nmmURE AUM 0 AS BUILT 

nHwnic MiaKiai 

HOH-nmmURE AUM 

c ADDE PRESSURE INDICATORS, DRAIN VALVES. REVISE NITROGEN SUPPLY 
PIPING SIZE 

WETY PIMUK ROJEF WUC HOYER-SCHI£aiNGER-TURIfER,INC. 

aaa or lOMM tmr aiBMa limi toMi 
mnrni^i 

B 

ADDED SAFETY RELIEF INFO . ADDED "MTA" AND RELOCATED "Tl", REVISED 
LEGEND, CORRECTED VALVE DESIGNATIONS, IDENTIFIED VALVES WITH 
POSITION INDICATORS. ADDED PIPE NUMBERS. ADDED SECOND SAMPLE 
PORT PER TANK. ADDED CHECK VALVE IN TANK FILL LINE, REVISED N2 
SUPPLY 

WETY PIMUK ROJEF WUC HOYER-SCHI£aiNGER-TURIfER,INC. 

aaa or lOMM tmr aiBMa limi toMi 
mnrni^i REV.# REVISION NOTES 

SEE REV1S0N NOTE 1 

SEE RENASION NOTE C 

SEE REV1SIGN NOTE B 

RGRA PART B MODIHCATION 

eaniiaroo 
ENVIRDNMENTAL 

WAS 
SERVICES, I NC. 

™ CLEAN HARBORS SERVICES. INC. 
11800 S. STONY ISLAND AVENUE 

CHICAGO, ILLINOIS 60617 
PROCESS FLOW, PIPING & INSTRUMENTATION 
DIAGRAM - TANK FARM OPERATION 

SHEET 5 OF 5 
« GW-5404 
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Table 3.1 
RCRA Air Emissions Regulations 

Subpart BB Compliance Requirements by Equipment Type 
Summary for Clean Harbors Services, Inc. 

Source Service Emissions Limit Equipment Specification Work Practice Repair Requirements 

Pump Light Liquid No Detectable Emissions 
10,000 ppm by volume 
or 
500 ppmv for "No Detectable 
Emissions Service" 

Dual Seals, Closed Vent Monthly Monitoring and 
Weekly Inspection 

or 
Weekly Inspection and 
monitor w/in 5 days if 
Evidence of leak 

First Attempt w/in 5 Days 
Completed w/in 15 Days 

Valve 

Heavy Liquid No Detectable Emissions 
10,000 ppmv 

Gas t Light No Detectable Emissions 
Liquid 10,000 ppmv 

or 
500 ppmv for "No Detectable 
Emissions Service" 

Dual Seals, Closed Vent Monitor w/in 5 days if 
Evidence of Leak is Found 

Monthly Monitoring and 
Weekly Inspection 
or 
Test for Compliance 
Annually 

First Attempt w/in 5 days 
Completed w/in 15 days 

First Attempt w/in 5 days 
Completed w/in 15 days-

Heavy Liquid 

Pressure Relief Gas 
Device 

Light & Heavy 
Liquids 

No Detectable Emissions 
10,000 ppmv 

No Detectable Emissions 
500 ppmv 

No Detectable Emissions 
10,000 ppmv 

Closed Vent 

Closed Vent 

Monitor w/in 5 days if 
Evidence of Leak is Found 

Monitor w/in 5 days if 
Pressure Release event 

Monitor w/in 5 days if 
Evidence of Leak is Found 

First Attempt w/in 5 Days 
Completed w/in 15 Days 

Return to No Detectable 
Emissions w/in 5 Days 

First Attempt w/in 5 Days 
Completed w/in 15 Days 

Flange/ 
Connector 

Compresijor 

Gas, Light k 
Heavy Liquids 

Gas 

No Detectable Emissions 
10,000 ppmv 

No Detectable Emissions 
500 ppmv 
or 
Barrier Fluid Sensor 

Seal System with Barrier 
Fluid or Closed Vent 

Monitor w/in 5 Days if 
Evidence of Leak is Found 

Check Sensors Daily or 
Check Alarms Monthly 

First Attempt w/in 5 Days 
Completed w/in 15 Days 

First Attempt w/in 5 Days 
Completed w/in 15 Days 

Sampling 
Connect ion 

Gas, Light t 
Heavy Liquids 

Collect purged fluids 
during sampling event 

Place in tank or container None Re-close after sampling 

Open Ended 
Line 

Gas, Light & 
Heavy Liquids 

No Detectable Emissions 
(Refer to Specific 
Equipment Standards) 

Cap, Plug, Flange or 
Second Valve 

Monitor if Evidence of Leak 
is Found (Refer to Specific 

Equipment Standards) 

Refer to Specific 
Equipment Standards 
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Key; 

No Detectable Emissions: As monitored with calibrated Flame Ionization Detector (FID). See Appendix E for methods. 

No Detectable Emissions Service; Defined as Specific Equipment designed to operate with no detectable emissions. 
For Pumps this requires (1) No Shaft Penetration of Housing, (2) No Detectable Emissions at 500 ppm level, 
and (3) Tested for Emissions Annually 
Diaphragm Pumps are designated as No Detectable Emissions Service. Gear Pumps and Centrifugal Pumps are not. 

Light Liquid: As defined in text. Section 5.1.1. Generally any organic liquid with a vapor pressure above that of kerosene. 

Heavy Liquid: As defined in text. Section 5.1.1. Generally, all organic liquids which are not light liquids. 

ppmv: parts per million by volume as measured with a calibrated instrument. See Appendix E for methods. 

Inspection means: Visually inspect all mating surfaces, sealing surfaces, and openings for indications of leakage. 
Visually inspect all connectors, fasteners and closure caps for proper installation. 
Listen for sounds which might indicate leakage. Be aware of odors and smells which might indicate leakage. 

Monitoring Means: Testing for the presence of volatile organic compounds using a calibrated instrument. The testing procedures and 
Calibration procedures are contained in Appendix E. 
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? = ale 3 . ; 
3.CRA Air rr.issions Reguiaricns 

Subpart CC - Scmpiiance Requirements for Affected Facilities 

Organic Threshold: Greater than or equal to 500 ppm by weight volatile organic (VO) concentration as 
determined by generator xnowiedge or by US EPA reference method 25D or other method 
identified in 40 CFR 265.1084 (a) 13) flii) . The VO concentration is determined at 
tne point of waste origination iPOWOl for each individual waste scream. For a 
generator, FOWO is the point at which a solid waste is defined as a hazardous 
waste. For a TSD, FOWO is the point at which the hazardous waste enters the 
facility. 

Surface Impoundments: Subpart CC requires chat surface impoundments used to manage hazardous wastes be 
operated with covers which vent to an emissions control device. All material 
transfers into and out of the Surface Impoundment are to be made through "Closed 
Systems". All liquid transfers by pump are to be completed using "Submerged fill" 
techniques. 

Tank Standards: EPA has established two levels of air controls for tanks. Under Level 1, 
fixed-roof tanks may operate without emission control devices (e.g., carbon 
absorption units) and without periodic air monitoring for leak detection, provided 
that certain restrictions regarding tank design/operation and maximum organic vapor 
pressure limits are met. Any tank that does not qualify for Level 1 controls must 
comply with the Level 2 control standards. Level 2 requires more sophisticated 
emission control techniques (e.g., floating roofs, control devices) and mandatory 
periodic air monitoring for leak detection. 

LEVEL 1 TANK CONTROL REQUIREMENTS 
A fixed roof tank chat meets maximum organic vapor pressure (MOVP) limits and 
other specific operating parameters may be operated under Level I controls. 
For example, a fixed roof tank with a design capacity of less than 75 cubic 
meters (19,815 gallons) is eligible for Level 1 controls provided Chat: the 
MOVP of waste placed into the tank is less than 76.7 kilopascals (11.12 psia) ,-
the waste is not heated; and the tank is not being used for stabilization. 
The tank must be equipped with closure devices that are designed to form a 
continuous barrier over the entire surface area of waste in the tank, or be 
connected to a closed vent system connected to a control device (e.g. carbon 
absorption system). 
Initial and annual visual inspections must be conducted to ensure that there 
are no visible cracks, holes, gaps, or other open spaces between the roof 
section joints or between the interface of Che roof edge and tank wall. 
Level 1 tanks do not require a closed vent system and air emissions control 
device. 

LEVEL 2 T.iNK CONTROL REQUIREMENTS 
The tank meets one of the five i5) allowed designs: a tank chat is vented 
through a closed vent system to a control device,- a fixed roof tank with an 
internal floating roof; a tank with an external floating roof; a pressure 
tank; or a tank located inside an enclosure that is vented through a closed 
vent system to an enclosed combustion control device. 
For a typical fixed roof tank subject to Level 2 controls, the tank would 
require organic vapors to be routed through a closed vent systems to a control 
device (e.g., carbon adsorption) chat provides a minimum organic removal 
efficiency of 95%. 
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Icritair.er Siandaras: .-.II ; ancainers of less tir.an 26 gallons design capacicy are exempt from Subpart CC. 
T.^.ere are tr.ree j.evels of emission controls for containers cepending on the design 
capacity cf Che container, whether or not the container is being used "in light 
material service", and whether or not the container is used for a stabilization 
treatment process. The term "in light material service" means that the container 
is used to manage a material for which both of the following apply: (1) The vapor 
pressure of one or more of Che organic constituents in tne material is greater then 
0.3 kilopascals iO.Q44 psia) at 20 degrees C; and (2) The total concentration of 
the pure organic constituents having a vapor pressure greater than 0.3 kilopascals 
,0.044 psia) at 20 degrees C is equal to or greater than 20 percent by weight. 

LEVEL 1 OONTROLS 
Containers with a design capacity of 26 to 119 gallons,- and containers with a 
design capacity e.xceeding 119 gallons and containing a hazardous waste chat is not 
"in light material service". For a non-DOT container -with a capacity greater than 
119 gallons, the facility must maintain a copy of the procedure used to determine 
that Che container is not "in light material service". Under Level 1, the 
container must be one of the following; 
1. U.S. DOT container; 
2 .i container that is equipped with a cover and closure devices that form a 

continuous barrier over Che container openings such that when secured, there 
are no visible holes, gaps, or other open spaces into the interior of the 
container. The cover may be a separate cover (e.g., lid on a drum, carp on a 
rolloff) or may be an integral part of the container structural design (e.g., 
a portable tank) ,- or 

3. The container must be an open-top container in which an organic-vapor 
suppressing barrier is placed on or over the hazardous waste such that no 
hazardous waste is exposed to the atmosphere (e.g., a vapor suppressing foam). 
- All covers and closure devices must be composed of materials that are 

suitable to minimize waste exposure to the atmosphere and maintain 
equipment integrity for as long as it is in service. 

- All covers and closure devices must be secured and closed at all times, 
except when adding or removing waste or other materials, or performing 
routine activities other than transfer operations. 

- Visual inspection of covers and closure devices for visible cracks, holes, 
gaps, or other open spaces into the interior of the container is required 
within 24 hours after acceptance at a RCRA treatment, storage, and disposal 
facility. 

LEVEL 2 CONTROLS 
Containers with a design capacity exceeding 119 gallons and containing a waste that 
is "in light material service". Under Level 2, the container must be one of the 
following: 
1. A U.S. DOT container; 
2. A container that operates with "no detectable organic emissions" as determined 

through the monitoring of all closures using a photoionization detector or 
similar instrument; or 

3. A container that has been demonstrated within the preceding 12 months to be 
vapor-tight using Method 27 in 40 CFR 60 Appendix A. 

Containers managed under Level 2 controls must meet the same operating and 
inspection requirements as Level 1 containers. 
Transfers in/out of a Level 2 container must be conducted in a manner that 
minimizes exposure of hazardous waste to the atmosphere. Examples of 
acceptable loading procedures include submerged fill, vapor balancing, or 
vapor recovery. 

LEVEL 3 CONTROLS 
Containers with a design capacity greater than 26 gallons which are used in a 
stabilization treatment process. Under Level 3, the container must be one of the 
following: 
1. A container that is vented directly through a closed-vent system to a control 

device operating in accordance with 40 CFR 264 .1086 (e) (2) (ii) ,- or 
2. A container that is vented into an enclosure which is exhausted through a 

closed-vent system to a control device in accordance with 40 CFR 
264.1086(e) (2) (i) and (e)(2)(ii). 
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ricsed Vent Systems: level 2 Tank controls and Level 1 container controls require a closed vent systems 
be used to control the emissions ct organic vapors. The closed vent systems shall 
be designed and operated with no detectable organic emissions (5G0 ppmv relative to 
background), and shall not be bypassed. If a bypass is installed, it shall be 
either locked and sealed, or continuously monitored. 

Control Devices/ 
Carbon Absorption; Level 2 Tank controls and Level 3 container controls require that organic vapor 

control devices provide a minimum removal efficiency of 95% by weight. Continuous 
monitoring is required except for carbon systems which require periodic monitoring. 
The 95% removal efficiency requirement for carbon bed system also includes 
emissions during the regeneration or destruction of the used carbon bed. Subpart 
CC further requires spent carbon be managed in an appropriately permitted facility. 

Solidification/ 
Stabilization: Waste stabilization and solidification activities involving hazardous wastes with 

a VO concentration of 500 ppmw or greater require Level 3 container controls. 

Other Subpart CC 
Regulated Activities: The requirements of Subpart CC can be extended to Subpart X Miscellaneous equipment 

at the discretion of the US EPA Regional Administrator. The specific requirements 
would be determined by the permitting engineer or the Regional Administrator. 

Inspection Means: Visually inspect all mating surfaces, sealing surfaces and openings for indications 
of leakage. Visually inspect all connectors, fasteners and closure caps for proper 
installation. 

Monitoring Means: Testing for the presence of organic compounds using a calibrated instrument. The 
testing procedures and calibration procedures are contained in Appendix E. 
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Table 5.1 
RCRA Air Emissions Regulations 

Subpart BE Compliance Requirements for Affected Equipment isee note a) 
Clean Harbors Services, Inc. 

: tem 
see note DJ 

Substantive Requirement 
see note c: 

RecordReeping/Reporting Requirement 

tumps in Light Liquid 
Service 

Pumps in No Detectable 
Emissions Service 

"... .Monthly LDAR (see note di - 254. 1152 
2. Weekly Visual Inspection - 254.1052 (a; (2) 

isee note et 

1. Designed and operated under certain 
conditions - 264 .1052 (e) (1) , (2 ) 

2. Tested for "no detectable emissions" 
on an annual basis - 264.1052(61(3) 

3. Tag Leaking Sources only - 254.1(364(0 
4. Record Dates, Repair Attempts, and 
Reasons for Delay of Repair - 264.1064(d) 

3. Record results of compliance tests 
264.1064(g) 

3. Coranressors (General) 1. Installation of Seal System - 264.1053(a)-(d) 
2. Monthly Inspection of Seals - 264.1Q53(e) 

3. Record Seal System Design Criterion 
264.ia64(j) 

4. Same as A3 and A4 

Pressure Relief Devices 
in Gas Service [General) 

1. Designed and Operated (see note f) for no 
detectable emissions - 264.1054(b) 

. Tested for No Detectable Emissions after 
each Over Pressure Release event - 264.1054(b) 

3. Record Results of Compliance Test 
264.1064(g) 

D. Sampling Connection Systems 
(General) 

1. Designed and Operated Under Certain Conditions 
265.1055(ai,,b) 

;. Record Design Criterion - 264.1064(e) 

E. Open Ended Valves or Lines 1. Cap Open Ended Lines - 264.1056 (a) (1) 
2. Operational Requirements - 264.1056(a)(2), (b) , (c) 

Valves in Gas/Vapor or 
Light Liquid Service 

alves on Gas/Vapor or 
•ght Liquid Service 
ihsafe to Monitor) 

H. Valves in Gas/Vapor or 
Light Liquid Service 
(Difficult to Monitor) 

I. Pressure Relief Devices 
in Liquid Service and 
Flanges and Other 
Connectors 

J. Closed Vent Systems and 
Control Devices (General) 

1. Monthly LDAR - 264.1057(a)-(e) 

1. Monitoring during Safe to Monitor Times 
264.1057 (g) (2) 

1. Annual Monitoring - 264.1057(h)(3) 

1. LDAR within 5 days if evidence of 
leakage is discovered - 254.1058(a) 

1. Designed and Operated under Certain 
Conditions - 264.1033, 264.1060 

2. Tested Annually for No Detectable Emissions -
254.1033(j) (2) 

3. Operate Closed Vent Systems and Control 
Devices when Emissions are Vented to Them -
264.1033(k) 

2. Same as A3 , A4 

2. Maintain Record of Monitoring Plan 
and Explain Why Valve is Unsafe to 
Monitor - 264.1064(h)(1) 

2. Maintain Record of Monitoring Schedult 
and Explain why Valve is Difficult 
to Monitor - 264.1064(h)(2) 

2. Same as A3, A4 

4. Same as D2 
5. Same as C3 
6. Report Exceedances Semiannually -

264.1036(a)(2), 264.1065(a)(4) 

K. Closed Vent Systems and 
Devices (Carbon Canisters 
not Regenerated on Site) 

1. Designed and Operated Under Certain Conditions -
264.1033(b) 

2. Monitor Control Devices and Replace Carbon Upon 
Breakthrough - 264.1033(h) 

. Same as J3 

4. Same as D2 
5. Record Monitoring and Maintenance 

Activities - 264.1035(c)(7), 264.106 
6. Report Exceedances and Missed Maintenar 

Semiannually - 264.1065(a)(4) 
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requirements presented in this table are those for the equipment covered by Subpart 3E. The base table is drawn from th" 
cument "Hazardous Waste TSDF, Technical Guidance Document for RCRA Air Emissions Standards for Process Vents and Equipmen'-

EPA 450/3-89-021, July 1990. 

Each source covered by Subpart BB is listed and the requirements for that source are annotated mainly by indicating the 
cucstantive requirements for that source, the citation for those requirements, the associated recordkeeping/reporting requireme 
ind their citation. 

;. The suostantive requirements are summarized and a reference to the exact regulatory language is provided if more detail is 
heeded. 

i. DDAR means 'leak detection and repair'. This generally includes the use of a portable monitor to detect leaks and then, for 
those pieces of equipment that are leaking, repair of the leak. Delay of Repair is general to all sources and is presented 
separately in Table 5.2. Two Relevant thresholds are in place. For Pressure Relief Devices, and for Compressors in "no Detect 
Emissions' service, the Leak Determination Threshold is 500 ppmv. For all other equipment covered under Subpart BB, the releva 
threshold is 10,000 ppmv. 

e. Inspection generally means visual inspection of seal areas as well as seal-barrier fluid system integrity. Inspection inclu 
repair of leaking seals and seal/barrier fluid systems. 

:. Designed and operated generally means that specific equipment or designs are allowed if they are used in ways that results i 
emission reductions that are at least equivalent to the general requirements. 
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Inspection and Monitoring Requirements 

Affected 
Equipment 

Di fficult 
to Inspect 

Table 6.1 
Subpart CC Affected Equipment Other Than Containers 

Clean Harbors Services, Inc. 

Performance 
Requirements 

Inspection 
Requirements 

Monitoring 
Requirements 

Tanks 
Tank Farm 
Pegasus System 

No Level 2 Controls Initially and every 12 months None 

Closed Vent Systems 
Tank Farm 
Pegasus System 

No Level 2 Controls 
GAC: 95% organic removal 

Initially and every 12 months Initially and every 12 months 

Waste Stabilization No Process waste with 
VO less than 500 ppm 

Not Required Not Required 

Key; 

VO: Volatile Organic concentration as determined using EPA method 25D, or other analytical method per 40 CER 265.1084(a)(3) 

Inspection means: Visually inspect all mating surfaces, sealing surfaces, and openings for indications of leakage. 
Visually inspect all connectors, fasteners and closure caps for proper installation. 

Monitoring Means; Testing for the presence of volatile organic compounds using a calibrated instrument. The testing procedures and 
Calibration procedures are contained in Appendix C i D. 
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SCRA Air Emissions Subpart CC 
Inspection, Leak Detection, and Transfer Requirements for Containers 

LEVEL 1 CONTAINERS 

A. Inspection Requirements 

1. Inspection of covers and closure devices is required within 24 hours after a non-RCRA empty 
container is accepted at the facility. 

2. .Any container remaining at the facility for 1 year or more must be re-inspected. 
,1. During an inspection, the facility must inspect the container and its cover and closure devices 

to check for visible cracks, holes, gaps, or other open spaces into the interior of the 
container. 

4. Recordkeeping of inspections is not required for containers. 
5. If a defect is detected during an inspection, the first effort at repair must be within 24 hours 

of detection, and completed as soon as possible but within 5 calendar days. 
6. If the repair cannot be completed within 5 days, then the waste must be removed from the 

container. The container cannot be reused until the defect is repaired. 

B. Leak Detection & Air Monitoring 

1. Air monitoring for containers is not required at time of receipt or re-shipment. 

C. Waste Transfer Requirements 

1. No submerged fill or other transfer techniques required. 

II. LEVEL 2 CONTAINERS 

A. Inspection Requirements 

1. Inspection of covers and closure devices is required within 24 hours after a non-RCRA empty 
container is accepted at the facility. 

2. Any container remaining at the facility for 1 year or more must be re-inspected. 
3. During an inspection, the facility must inspect the container and its cover and closure devices 

to check for visible cracks, holes, gaps, or other open spaces into the interior of the 
container. 

4. Recordkeeping of inspections is not required for containers. 
5. If a defect is detected during an inspection, the first effort at repair must be within 24 hours 

of detection, and completed as soon as possible but within 5 calendar days. 
6. If the repair cannot be completed within 5 days, then the waste must be removed from the 

container. The container cannot be reused until the defect is repaired. 

B. Leak Detection U Air Monitoring 

1. Air monitoring for containers is not required at time of receipt. 
2. Prior to shipment, non-DOT containers must be monitored for NDOE, unless the container is 

demonstrated to be "vapor-tight" within previous 12 months. 

C. Waste Transfer Requirements 

1. Transfers in/out of a Level 2 container must be conducted in a manner that minimizes exposure of 
hazardous waste to the atmosphere. Examples of acceptable loading procedures include submerged 
fill, vapor balancing, or vapor recovery. 
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Appendix D-10, Data Sheet 7^1 

Chemical Compatibility Chart 

Note: The existing container storage areas are coated with 
epoxy-based and vinylester-based resin sealants manufactured by 
Transcoat, Inc. Transcoat, Inc. is no longer in business, and 
manufacturer's chemical compatibility chart is not available. In 
determining that the the existing sealant was compatible with the 
waste intended to be stored, the professional engineer reviewing the 
CHCI Part B relied upon a corrosion resistance chart provided by 
Dudick Corrosion-Proof, Inc. which manufactures resin systems which 
are similar to the Transcoat, Inc. materials. A copy of the Dudick 
corrosion resistence chart is included. 
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-iow to Use tne Corrosion Guide ioeciai Note 

The corrosion resistant orooenies ae-
cnoeo in tnis Guide have oeen oeter-

-iineo eitner ov anaivsis (the tvoicai ability 
;r a resin to resist anacK by a soeatic 
:nemtcai suostancei. by testing, or by ac-
• jai held oenormance exoenence. fhus. 
:ne ratirtgs snown are use art in netoing a 
cotennai user make a oreMmnary evaiua-
•lon tor turmer investigation. 

Since most installations nvolytng hostile 
;nemtcai environments also involve oy-
-arnic orocessea wmch can vary wwely 
: rom inaustry to industry ana olant to 
oiant. It IS always necessary to consult the 
Oudick Corrosion-Proot factory tor guia-
ance oefore malting a final selection. 

This is esoeciaily cnticai wnen a cnemicai 
s rx3t listed or wnere a commnauon or 
:nemicais are oresent. Thorougn testing in 
the Dudick latxiratory using tne actual 
aneiTucais unoer simulated orocessing or 
storage conomons is tne oniv way to as-
tture satisfactory in-use oenormance 

To simoiify the information oresentation. 
this Guide orovwes temoerature limit oata 
oago 12) and Chemical oerformance 
characteristics in seoarate charts. If an an-
ticipatea conamon is not covereo. please 
consult a Dudick Corrosion-Proof reore-
sentatiye or tne factory for aodibonai in­
formation or to arrange an aooropriate 
performance test. 

All technical data and recommendation 
cresenteo here are believed to be miaoi 
2: the time of ouolicatioa Because tieic 
;onaitions can vary sigrvficantty, all dat 
:nouid be consioerBd onTy as suggestio 
:f Dossible aooucations. Oudick Corrosi 
Proof. Inc. assumes no resoonsitxlity foi 
estats obtained or damages aicurrea tr 
cny use whether or not the use resuiter 
from the recommendations ei this Guid 
Any recommendations or technical adv 
rendered is not to be taken as a license 
cperate under or intended to suggest tr 
nfringement of any existing patent. Liai 
ty, if any. is limited to replacement at 
prooucts. 

Temperature/Chemical Resistance Key 

nojcator refvvTion 

Material is suitable 
for intermittent or 
Spillage service 

ndtcanx Oefinroon Indicator jefiniTion 

Material will with­
stand ccnstartt flow 
or Immersion service 

1 Good to the maxi­
mum Temperature of 
the produa 

High Temperature 
Service to 160° F 
(71 ° C) 

NR 

N! 

Not recommended 

No information 
available 

Material will tolerate 
fumes only 

Moderate Temperature 
Service to 140° F 
(60° C) 

PV Performance varies 
with conditions. Con 
suit Dudick for recon 
mendations or testin 

Warm Temperature 
Service to 100° F 
(37° C) 

Example 

Each gna block in the Guide shows all the information wnich 
IS available on tne product for the use shown. Thus, a block 
which shows i2. indicates that the product is caoaoie of pro­
viding immersion service uo to 160° F. Similarly, a block which 

shows F1 indicates tne material will tolerate temcieratures i 
the maximum caoaDility shown in the Temperature Limits c 
'page 12), but that it is designeo for exposure only to fume 

Vote: Temoerature Limns cnan is on page 12. 
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Dudick 
Kev 

^.ght Outv Limngs^oatiTKis 

'atenai WHI wnnstano consiant flow or rrw<gisioo service 
Material s suiiaota tor miermntefn or SoiHaoe service 
•ateriai wui loieraie lumes oniv 

oopmgz Heavy Outy Unings 

-cetaioenvoe 
-oeuc Acta (0-10%1 

-iceoc Acta (10-50%) 

~cevc Acta (50-100%) 

Acetic Aonvooae 

Acetone 
Acetyl Chlonae 
Acrylic Acta 

Acrylonrtnie 

AdKHC Acia 
Aiconoi (Ethyl) 

Atconoi (Methvii 
AUyl Chlonae 
Alum 

Alomirxim 8roiT»ae 
Alunvnum Chlonae 
Aluttunum Fluooae' 
Atomtnum HvOroiooe 
Aluminum Sulfate 

Ammone (Orvl 

Ammonium Chlonoa 
Ammomum Fluonoe* 

Ammonium HvOroxioe 
Ammonium Nitrate 
Ammonium F^fsuifete 
Ammonium Suifate 
Ammonium Sulfide 
Ammonium Sulfite 

Amvi Acetate 
Amvi Alcohol 
Aniline 

•aniline Mvorocnionoe 

Antimony Chlorioe 
Acua Fleota 

Arsomc Aad 
3anum Acetate 

3anum ChJonoe 
3anum Mvoromae 
3anum Sulfide 
3enaaioehyoe 
3eniene 
Senzene Sulfonic Acid 

Senzoic AciO 
9enioyi Chlonoe 

3laclt Liouor 
3leacn(5.5%l* 

9onc AciO 

Bromine vVet Gas 

Bromine Water i5%l 
Sutaoiene 
outanoi 
Butyl Acetate 
Butvt Catbrtoi 
Butvi Cellosorve 

Benzene Sulfonic Cfiionoe 

Bunrnc AciO 
Caomium Fiatina iCvanioei 
Balcium Bisuitite 

r# /# /|/i fi' 
/V/? FV FV •V F4 NR 34 NR NR NR NR NR 

4 4 4 4 31 31 31 3 3 i3 13 

.V« 31 F3 31 31 F1 34 S3 14 = 3 4 14 

.V/? 33 FV 33 £3 NR NR 33 PV FV PV 34 

.Vfl 34 34 34 34 PV 34 34 34 34 34 34 

/Vfl NR NR = 4 NR NR 34 34 NR NR NR NR 

F4 PV FV AV FV PV 34 34 PV PV PV PV 

F4 FV FV .FV FV PV NR 34 14 14 14 14 

NR NR NR VF? NR PV NR NR NR •NR NR FV 

14 i4 14 :4 14 PV 34 34 14 14 14 14 

34 '4 i4 4 .4 :4 31 31 11 11 n 11 

Vff rV FV Al/ F4 34 34 51 •4 4 14 14 

Vfl NR NR NR NR PV NR 31 PV NR PV 34 

i4 !4 14 14 •4 11 31 31 3 13 13 12 

F4 14 14 14 14 F1 34 31 11 11 11 11 

14 14 14 '4 14 11 S3 31 11 11 11 11 

S4 31 SI 31 31 NR 31 31 14 14 14 14 

34 F4 NR F4 34 34 SI 31 14 NR 13 13 

34 14 14 14 14 11 SI 34 13 13 13 12 

34 F1 NR F1 F1 F1 SI SI 13 NR 13 (3 

34 14 14 !4 14 11 31 31 11 11 11 11 

34 >4 14 14 14 NR SI 32 13 13 13 13 

14 F4 NR F4 34 11 SI 31 12 NR 12 . 12 

14 14 14 14 14 11 31 SI 11 11 11 11 

14 14 14 14 14 11 SI 31 11 11 11 11 

14 • 4 14 14 14 11 31 31 n 11 11 n 
14 14 14 14 14 11 31 31 n 11 11 11 

14 14 14 ^4 14 F1 31 31 ii 11 11 11 

NR 34 NR 34 34 NR NR NR PV NR F4 F4 

F4 31 33 31 31 NR S3 33 4 .4 14 14 

V« £4 34 34 34 NR NR NR NR 4 14 14 

F4 34 34 34 34 F4 S3 S3 4 A 14 14 

34 14 14 '4 14 11 31 31 11 i1 11 11 

i\R F4 F4 F4 F4 NR NR NR NR NR NR NR 

F4 '4 14 14 '4 34 31 31 13 13 13 PV 

34 34 34 34 34 = 4 34 33 14 '4 14 14 

14 4 14 '4 14 11 31 31 11 11 11 11 

i4 33 NR S3 32 11 31 34 i4* NR :4* 13' 

14 14 14 14 14 11 SI 31 11 11 (1 n 
PV NR NR NR NR NR PV PV PV NR NR PV 

NR P/ FV PV NR NR 34 34 NR NR NR 34 

= 4 4 4 •i 4 F4 34 51 H 11 n n 
F4 4 i4 4 :4 F4 84 31 11 11 11 n 
S4 14 14 4 '4 F4 31 31 11 11 n n 
NR NR PV NR .FV NR NR NR NR FV NR PV 

34 31 NR 31 31 .1 31 S3 11 NR 11 11 

= 4 FV FV FV 11 = 1 NR 34 NR NR NR 11 

;4 4 '4 4 4 1 31 31 2 2 •2 12 

NR NR NR NR NR NR NR •NR F4 F4 F4 F4 

NR 34 34 34 34 34 NR 34 i4 '4 14 '4 

FV .FV FV F>/ .FV NR 34 34 PV P/ PV PV 

NR 34 34 34 34 NR 34 31 '3 •3 13 13 

NR NR NR NR F4 NR 34 NR NR NR •NR PV 

FV .FV P/ FV = 4 P/ 34 PV .4 A 14 14 

NR .FV NR NR 34 NR NR NR NR NR •NR 34 

NR F4 FJ FA FJ__ NR NR NR 3 3 i3 13 

34 31 NR 51 ' s'i 3 1 31 S3 ^3 NR 13 13 

34 .4 4 3 • 1 S3 31 11 1 11 11 



I 

(• 

looa U3 ine maximum lemowaairB oi cne ofoouui 
(emperaiure seivice 10 171 

MooeraiB temoeraiure o^rvtca lo 140 "F iSCC) 
Varm lemoefaiufe Servica co iOO''F (37 "^1 

'^"Ofmafice vanes wnin cxjnaiuons. Consuii 
7 ^OiCJi. tor recommenoaoons Of lesung 

' H •.:•( retommenoeo 
.1 '.0 iniofmaiion avaimota 

. rinoS' /opomgs ooo'ngs^u/iinas 7«/ ttsiei uriings 

u. / <b '/i' /S/ 
A 

34 v« V« NR 54 54 54 54 54 •54 NR VP VP VP 34 
34 3 4 3 3 53 53 3 •4 3 3 S3 3 3 3 54 

V/? .4 = 3 14 14 54 NR '4 51 4 4 54 4 F3 4 NR 

Vfl PV PV PV 84 NR NR 51 51 PV 54 VP -Pi' --V PV NR 

V/? 54 54 54 84 84 NR 51 S3 31 51 VP 54 34 54 NR 

34 .V« V/? .Vfl NR 81 34 34 54 54 34 34 ,VP NR -VP 84 
34 ,v« PV PV 84 S3 54 54 54 54 34 34 PV NR 
V« :4 14 14 14 PV NR 14 14 14 14 NR •4 14 14 NR 
V« V« ,V/? NR 84 NR NR NR NR NR PV NR VP -VP -VP 84 

34 4 4 14 14 14 34 4 .4 4 14 34 14 14 >4 NR 
31 1 n n n 11 31 1 : 1 11 ! 1 51 n ^ 1 n 81 
34 >4 14 4 14 14 54 •4 4 4 4 54 '4 !4 4 34 
.V« PV r4 84 NR NR 54 NR PV 34 NR PV -VP PV NR 

SI 13 13 13 11 13 SI .3 13 13 12 81 13 13 13 81 
84 n i1 11 11 81 34 11 11 11 11 84 n i1 11 81 
81 11 11 11 n 14 SI 11 11 11 11 81 11 11 11 SI 
81 14 14 14 PV 14 51 11 11 11 11 81 14 14 14 84 
84 13 ,V/? 13 12 M 31 13 NR 11 11 31 14 NR 13 SI 
81 (3 13 13 11 13 51 13 13 13 12 31 13 13 13 SI 
81 13 NH 13 PV 11 81 13 84 13 13 81 13 VP 13 F1 
81 11 11 11 11 11 81 11 11 11 11 81 11 11 i1 SI 
81 13 13 13 13 11 SI 11 NR 11 11 81 13 13 13 S4 
81 13 Vl? 13 13 11 81 13 NR 12 12 SI 12 NR 12 SI 
81 11 11 11 11 11 81 11 11 11 11 81 11 11 n SI 
81 :l >1 11 11 14 81 11 11 11 11 81 11 11 11 S4 
31 . 1 11 11 n 11 81 11 11 11 11 SI 11 11 11 SI 
81 11 11 11 n 11 81 11 n 11 11 81 (1 11 11 SI 
31 1 .1 n .1 n 51 11 n 11 1 SI -1 1 :1 SI 
34 34 ••P 54 54 84 54 PV NR 54 34 84 PV -VP F4 34 
S3 4 4 14 4 51 S3 4 4 4 4 •33 •4 4 '4 81 
Vfl VI? 14 14 14 NR NR NR 14 14 4 VP VP 4 4 NR 

S3 14 14 14 14 13 S3 14 14 14 14 S3 ^4 '4 :4 S3 
81 11 (1 11 11 13 51 11 11 11 n 81 11 11 11 31 
•V7? V« Vfl NR NR NR NR NR NR NR F4 NR NR -VP -VP NR 

SI 3 3 13 PV PV 31 11 11 11 i1 81 13 i3 13 SI 
54 '4 4 '4 13 S3 34 14 14 14 14 54 '4 14 54 S4 
81 11 11 11 11 13 51 11 n 11 11 SI 11 n 11 81 
31 14 VI? 14 14 i1 51 i3 NR 13 13 SI 14 VP <4 81 
SI ;l 11 11 11 14 51 n 11 11 n 51 11 11 11 SI 

V/? NR PV PV PV PV NR NR PV PV PV VP -VP PV 

54 4 Vfl 14 14 14 34 54 NR 54 34 54 VP -VP -VP 84 
34 11 •1 n 11 51 14 i 1 i1 n 34 P 11 '1 84 
54 11 ;1 11 11 NR 54 (1 11 11 11 S4 11 1 11 84 
31 ;1 i1 11 11 3 51 n n n 11 SI '1 -i M 81 
•v>? Vfl PV NR PV 14 NR NR PV NR PV NR NR PV •VP PV 

51 3 Vi? 13 '3 11 51 3 NR 11 11 51 n VP :1 81 
V/? .V/? Vfl 14 11 NR NR NR NR NR 11 NR -VP -VP -VP NR 

51 13 13 13 <3 13 51 13 •3 •3 13 51 •2 -2 2 81 
Vfl v« .v« NR F4 NR NR F4 = 4 = 4 =4 NR F4 F4 F4 NR 
Vfl 14 ,4 14 i4 NR NR 14 4 4 14 NR '4 14 '4 NR 
PV PV ,PV PV PV PV PV PV PV PV PV PV PV PV PV 84 
34 3 13 13 • 3 13 34 i4 3 '3 13 £4 13 13 13 81 
54 -V? V/? NR PV 14 54 NR NR -VP PV S4 VP -VP NR 84 
54 14 4 4 4 •4 54 14 4 14 34 • 4 •4 •4 84 
VA? V« NR 54 54 NR 54 34 .NR 54 V9 VP VP NR NR 
V« 13 13 13 13 NR NR 14 3 3 "T" 'JH 3 13 3 NR 

81 13 ,Vfl 13 3 11 51 13 NR '3 • 7 - -1 VP .3 32 
C A 1 . 11 1 n 13 54 11 :1 1 1 , 1 -1 81 

V 
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Dudick 
'atefia wm »viinsiana constant now ot immefsKXt service 
.'atenai o sunaoe tor interminent or Soillape service 
'atenai wm icierate lumes oniv 

^aioum Cartxjnate 

Caioum Chloooe 
"alcajm nygroxioe' 
talCJum nvoocnionte IQ-'M)' 

^alcjum Nitrate 

^aorvnc Acid 
Carbon OisuiJiOe 
Carbon letracnionoe 

Castor Oil 
Ihkxacatic Acid 
ChUxai 
ZhJonne Oioxioe 
Chlorine Oas iDrvl 

Chlorine Gas iWetl 
Chlorme Water iSaturateat 

Chlortxienzena 
Chlorottxm 
Chkxooner** 
ChtorosuifcMac Acid 
Chlorotoiuene 
Chrorwc Aad 110%) 
Chromic Aad 140%) 

ChrtxTnc Chloooe 
Citric Acid 
Cooper Platinq tCyamoe) 
Coooer ii^atina lAcidl 

Cooper Salts 
Com Oil 
Com Staren 
_om bugar 
Cottonseed Oil 
,resoi 
-leswc Acid 
Crude Oil 

Deteroent Sulfonated 
0 ex nose 
Oibutvi Phthaiate 
Dichloro Acetic Acid (20%) 

Diesel fuel 
Diethviarnme i)00%l 
Dimetnvi Pormamioe 
asters. i-atTv Acios 
E;hvi Acetate 
Eihvl Aiconoi 

Ethviamine 
E ihvfcniorotofmate 
Ethyl etrier 

-'•hvlene Oichlonoe 
Ethylene Glycol 

:tnvlene Oxide 

Ethyl Sulfate 

Feme Chlonae 
-erne Sulfate 
-errous Chloride 
•^errtxis Sulfate 
-'uotxinc Acid* 

..gnt Outv Lininas,Coaiinas joptngs 'navy Outv Lininas 

-Mjonne Gas * 
- josiiicic Acia • 

J? 
.T. ! 

m /// m /#/ -it / '1 
14 .4 4 •X 3 1 31 34 13 :3 3 13 

14 4 4 X 4 i1 31 31 11 11 11 ;i 

14 4 VP 4 3 1 31 S3 '3 VP 13 3 

E4 r4 F4 ^4 34 = 4 34 S3 NR •VP VP -VP 

14 4 4 4 4 1 31 SI il 1 .1 :1 

•Vfl 4 4 4 4 VP NR VP ;4 ,4 14 14 

34 34 34 34 VP 34 VP F4 F4 F4 F4 

F4 34 34 34 33 VP 33 33 14 14 14 14 

14 14 !4 4 4 i1 31 31 11 11 11 11 

NR F4 -4 = 4 = 4 F1 NR 34 F3 F3 F3 F3 

NR NR 34 -VP -VP NR 34 NR NR 34 NR NR 

VR 34 34 34 S3 NR NR 33 14 13 i4 13 

NR F4 = 3 !=4 = 3 NR NR 34 ;4 :1 4 13 

NR NR ^4 VP F4 NR NR 32 F4 F1 F4 F4 

NR 34 S3 34 S3 34 34 32 14 11 14 14 

NR NR NR NR 34 NR 34 NR NR NR NR 34 

NR NR NR NR VP NR 34 NR NR NR NR NR 

NR NR NR NR -VP NR NR NR NR NR NR NR 

NR NR NR NR -VP NR NR NR NR NR NR NR 

NR 34 NR 34 34 NR NR 34 14 NR NR PV 

F4 34 33 34 34 34 34 34 14 13 14 14 

NR 34 S3 34 34 34 34 34 14 13 14 PV 

34 14 14 14 !4 31 31 31 11 11 11 11 

P4 14 14 14 -4 31 34 31 11 11 11 11 

S3 34 NR 34 S3 31 32 34 14 NR 14 13 

34 33 33 S3 33 31 32 31 11 11 11 11 

S3 14 14 14 14 31 31 31 11 11 11 11 

33 14 14 14 14 11 S3 31 11 11 11 11 

31 14 NR 14 14 14 31 31 11 NR 11 11 

31 14 NR 14 4 '4 31 31 :1 NR 11 11 

S3 14 14 4 :4 11 S3 31 11 14 11 >1 

NR NR VP VP VP NR NR NR VP VP °v 
NR NR NR NR VP NR NR NR NR VP VP VP 

/V 14 4 14 -4 PV PV 31 11 1 1 11 11 

PV 14 PV 14 :4 PV PV PV 11 PV 11 11 

S3 !4 14 14 4 i1 31 31 i 1 11 11 11 

14 14 !4 14 14 11 31 31 '3 .3 13 13 

NR i4 14 '4 :4 F1 NR S3 14 .4 4 4 

34 '4 !4 4 •4 S3 31 51 11 i1 11 11 

NR NR NR NR P>/ NR NR NR NR -VP NR PV 

NR NR NR NR PV NR NR NR 14 VP NR PV 

PV 4 34 4 4 PV PV 13 14 13 3 

NR NR NR NR VP F1 34 34 NR -VP -VP VP 

34 ;4 14 4 4 4 81 31 11 i1 11 !l 

NR NR NR VP PV NR PV PV NR VP VP PV 

NR NR VP VP P/ VP VP NR PV PV VP PV 

NR NR NR VP PV NR 34 34 PV -VP PV PV 

NR NR NR VP -VP NR -VP VP PV VP -VP VP 

14 •4 '4 ;4 4 4 SI 31 '1 -1 11 1 

NR PV PV PV 01/ or/ PV 31 PV PV PV 

PV PV PV pj .•h/ PV 34 VP 14 F4 14 4 

34 '4 4 4 4 •1 31 NR 1 •1 11 -1 

34 4 4 4 4 i1 31 31 :1 11 11 n 
34 4 14 4 4 1 31 31 11 11 11 :1 

34 4 !4 '4 4 1 81 31 11 11 11 il 

PV 34 34 34 34 ,-=V 34 54 12 •2 '2 

NR VP NR -VP VP NR PV Ol/ NR NR PP PJ 

OV 34 34 34 34 34 S4 :\J ' C 



jooa 10 tne maximum temoerature ot croouCT 
- on temoerature servica to 160"1= '7'- "C; 
' lOOerste Semoerature Service to 140°F ":0°C1 
'.arm Semoerature Service to tOO^F I37''C" 

•.R 

'ertormanca vanes wttn conoitions. Consu 
2 udiot for recorrvnenoations or testina 

';o ntormation avanaote 

•r 

..mnqs/ foocxngs oppings/Lininas "lied Vesset Lrunaz Grouts 

/# 
mm 

/i, / sjcam 

SI 3 3 • 3 2 11 51 13 .3 3 2 31 3 .3 3 31 
SI 1 , 1 11 1 11 51 11 1 !l 11 31 11 11 11 31 
31 3 MR 13 2 11 51 •3 MR •2 31 •3 MR 13 51 
£4 ',R MR 4 4 MR £4 MR MR 4 4 54 MR MR MR 54 
SI • 1 1 '1 1 1 11 SI 1 .1 '1 :1 51 • 1 11 .1 31 
\R 4 4 4 :4 MR MR 14 4 4 4 MR 4 14 14 MR 

S4 = 4 = 4 -4 r\ F4 £4 F4 F4 F4 F4 34 F4 F4 F4 MR 
S3 4 4 4 14 14 53 14 4 4 14 S3 4 14 14 31 
51 i1 i1 11 11 13 £1 11 : 1 11 11 31 11 11 11 33 
MR 54 54 54 54 MR MR F3 F3 F3 F3 MR F3 F3 F3 34 
54 MR MR MR MR 14 54 MR 54 MR MR 34 MR 54 MR 34 
V/? 4 13 4 :4 MR MR 14 3 14 14 MR '4 13 14 MR 

Vfl 4 11 4 14 MR MR 4 11 :4 MR 4 11 4 MR 

'.'fl = 4 - 1 -4 74 MR MR F4 F4 F4 F4 MR 74 F1 F4 MR 
54 .4 -J 4 i4 MR 34 14 11 14 14 34 :4 11 '4 MR 
54 MR MR 14 54 14 54 MR MR MR 34 34 MR MR MR MR 

S4 MR MR MR MR MR 34 MR MR MR MR 34 MR MR MR 34 
NR MR MR MR MR MR MR MR MR MR MR MR MR MR MR MR 

MR MR MR MR MR MR MR MR MR MR MR MR MR MR MR MR 
S4 14 MR 14 PV 14 34 14 MR MR PV 34 14 MR MR 34 
34 14 13 14 14 MR 34 14 13 14 13 34 14 13 14 34 
34 14 13 14 PV MR 34 14 13 14 PV 34 14 13 14 MR 
31 11 11 11 (1 11 31 11 11 11 11 31 i1 11 11 SI 
31 n 11 11 11 12 31 n 11 11 11 31 11 i1 11 32 
34 4 MR 4 13 12 34 14 MR 14 13 34 14 MR 14 ST 
32 11 11 11 11 13 32 11 11 11 11 32 n 11 11 S3 
31 11 11 11 11 11 31 11 11 11 11 31 11 11 11 SI 
33 '1 11 11 11 14 33 11 11 11 11 33 11 11 11 34 
31 11 MR 11 11 11 31 11 MR 11 11 31 11 MR 11 31 
31 .1 MR 11 11 i1 51 11 MR 11 i1 31 1 MR 11 SI 
S3 11 •4 1 11 14 S3 11 4 i1 i1 33 11 14 11 54 
Vfl MR MR MR PV MR MR MR MR, MR PV MR MR MR MR MR 

MR MR MR MR MR MR MR MR MR MR MR MR MR MR MR MR 

1 ' 1 1 1 PV PV 11 '1 11 11 PV ;1 11 11 PV 

PV 11 PV 1 i1 PV PV 11 PV 11 11 PV 11 PV 11 PV 
31 11 11 11 11 11 31 11 11 11 11 51 11 11 11 SI 
31 13 3 3 13 12 51 13 13 13 13 51' 3 13 13 SI 
MR 4 '4 4 14 MR MR 14 14 •4 i4 MR '4 '4 4 S4 
31 11 11 i1 11 12 51 11 11 11 11 31 1 11 11 SI 
MR MR MR MR PV MR MR MR MR MR PV MR MR MR MR MR 

MR 14 MR 4 PV MR MR 14 MR MR PV V/? .'4 MR MR MR 
PV 14 4 4 13 PV PV 13 '4 •3 '2 PV 13 14 13 PV 
54 PV MR MR MR 34 54 PV MR MR 54 54 MR MR MR S4 
31 ; 1 11 11 i1 11 51 11 11 •1 11 31 ;1 11 1 SI 
PV MR MR MR PV MR PV MR MR MR PV PV MR MR MR MR 
54 •=V PV PV PV MR 54 PV PV PV PV 34 PV PV MR MR 
54 PV MR PV PV PV 54 PV MR PV PV 54 PV MR PV 54 
PV 'V MR PV 54 PV PV PV MR MR 54 PV PV MR MR MR 
51 ;1 1 1 i1 11 51 11 11 11 11 31 11 1 1 51 
54 P/ •=V PV PV PV 54 PV PV PV PV 54 P^V PV PV PV 
34 •4 = 4 14 14 14 54 14 F4 :4 4 54 '4 F4 i4 PV 
31 1 • 1 11 11 11 51 11 11 i1 11 51 1 11 11 51 
51 : 1 1 11 i1 n 51 11 '1 11 11 51 1 :1 11 51 
51 1 1 1 '1 11 51 11 11 .1 .1 31 1 11 11 31 
SI 11 ' 1 11 11 11 51 11 11 !l 1 51 1 11 11 31 
54 1 1 FV .1 MR £4 11 1 1 1 1 54 2 2 PV 54 
ov MR MR ^V •=V MR MR MR PV PV PV MR MR PV MR 
£4 1 4 PV £4 12 2 2 2 54 2 2 PV 54 
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' Viienat wtw wnnstano constant tiow Of immersioo servtce 
'.'.jtena< JS suiiao<€ tof mtermtttent of Soiuaoe sefvce 
'.'.itenai wm loieraie lurnes oniv 

-'eavv Outv Untngs 

,=ormaKjenvo« F4 14 4 4 4 F4 51 31 i1 11 11 11 

^rmc Aaa Vfl S4 34 34 34 PJ MR 3 4 A 4 4 14 

"uei Ori 1 & 2 S4 .4 4 4 4 MR SI 31 11 3 11 1 

^urturai MR 34 34 34 34 PV PV -n/ MR Fi/ P/ PV 

Furturvi Alconoi FV 34 34 34 34 34 31 51 14 14 14 A 

Gdsotma 14 14 14 4 4 .4 51 5 1 11 1 1 '1 

GtuCOM 14 ;4 i4 4 •A 11 31 SI 11 11 11 

Gluconic Acia i50%) FV F4 34 F4 34 PV -V 34 34 .4 34 14 

GIvcw 14 14 14 14 '4 14 31 SI 11 11 11 11 

GIvcoiic Acid NR 34 34 34 54 F1 34 34 (3 i3 13 l3 

Go<d Rawio tCvaruoal 34 31 NR 31 31 31 31 34 14 NR 14 13 

Graoe ju«:e 13 •3 3 3 3 1 31 51 ;1 • y 11 11 

Green Liouor 34 •4 MR '4 3 n 31 53 11 MR 11 : 1 

Heowne 34 SI 31 51 31 4 31 51 2 2 12 12 

Heotanoic Acid PV 34 34 34 34 F1 PV 13 13 13 13 13 

Hexano F4 31 31 31 31 14 31 SI 12 12 12 12 

HvdraiBie »35%) PV NR NR MR NR NR 34 34 NR •MR NR NR 

Hydfauac Fluid PV PV PV PV 13 PV 31 31 PV PV PV 11 

HydnndM: Aod (20%l F4 34 34 54 34 31 PV 34 14 14 14 (4 

Hvdrobromic Acid (20%) F4 34 34 34 34 31 PV 34 14 13 14 14 

HydrocartMns lAliohaoct PV 14 14 14 14 11 31 34 11 11 11 11 

Hvdfocardons (Aromatic) PV FV PV PV F4 NR 34 34 PV PV PV 11 

Hydrocnlonc Acxj (1-25%) F4 33 S3 S3 S3 F1 34 34 11 13 11 11 

Hvdrocrtooc Acid (25-37%) NR F3 F3 F3 F3 F1 34 34 PV PV PV •12 

Hvdfotluonc Acid (M0%)' NR F3 NR NR F3 NR NR NR NR NR NR NR 

Hvdfofluooc Acid (10-53%)' NR F4 NR NR F4 • NR NR NR NR NR NR NR 

Hvdroduosmac AcxJ* F4 F3 NR NR F3 PV NR •MR 12 12 PV NR 

Hvdrooen Sromioa PV PV PV PV F1 PV PV 34 PV PV PV 14 

Hvdrooen Peroxide (30%l NR PV PV PV r4 PV NR 34 PV PV PV 14 

Hvdrooen Su((ide 34 14 :4 '4 13 11 31 SI 11 11 n n 
-'voocniorotrs Acid NR NR NR MR F3 NR MR NR NR •MR MR MR 

ooine NR F4 F4 F4 = 3 F1 PV 54 A 4 4 •3 
'nsectxaoes PV PV PV PV F4 PV PV S3 PV FV FV 13 

isoonofooe PV PV PV PV PV PV 34 •PV A 4 14 14 

Isotxoovl Acetate NR NR NR MR •MR PV 34 NR PV NR FV 34 

isooroovi Alconoi 34 PV PV PV 34 PV 31 31 11 \ 1 11 11 

isoofoovi Amine PV PV PV PV F4 NR PV MR PV 4 FV 34 

soofoovi Ether 34 PV PV PV F4 NR 34 54 14 4 '4 14 

Jet Fuel 14 14 14 14 14 F1 31 31 11 .1 i 1 1 1 

Kaolin 11 PV MR PV 11 11 11 i1 PV •MR FV 11 

Kerosene 14 4 14 14 14 11 31 31 11 '1 11 11 

Lasso Meroiaae (10%) PV 34 34 34 54 F4 PV 34 14 •4 14 4 

Lactic Acid (1-20%l F4 ^4 i4 14 '4 31 34 31 11 ' 1 11 n 
Laaic Acid (20%-Conl NR 34 34 34 14 31 NR £4 4 3 3 '3 

Laurie Acid PV 4 14 '4 13 31 NR £1 11 1 11 i1 

Lead Acetate 14 '4 14 14 13 F1 SI 31 11 • 1 n . 1 

L:nseed Oil S3 :1 11 11 11 i1 34 31 11 1 1 • 1 

Maonesium 5ul(ate n n i1 11 11 11 31 3 1 n 1 :• 1 1 

Maleic Acid S3 S3 S3 S3 31 31 31 34 13 3 '3 1 

Manoanese Salts 14 14 4 14 .4 1 51 31 11 1 n 1 

Mercury Salts 14 4 34 14 14 11 31 31 11 SI 11 11 

Mettrvi Alcohol MR PV -V PV '4 34 34 31 14 4 14 4 

Methvi Acetate NR NR NR MR F4 PV 33 34 PV MR PV PV 

MetFivtene Chlondo NR MR MR NR MR NR MR MR NR NR NR MR 

Methvi Chlonoe NR ViP .MR NR NR NR MR MR NR •MR •MR NR 

Mettrvi Ethvi Ketone MR MR MR MR •MR •MR -V MR PV MR PV MR 

Mettivn isoDutvi Ketone va MR MR MR NR NR 34 34 FV MR .OV MR 

Milk Prooucts '1 ; 1 1 11 1 31 5 1 1 1 :1 1 



^vjod to tne max«TMjm lenioeratufe oi me oroouct 
-•on tetnoerature service to 160'71 'C 
'.'odeme temoefwure Service to i40''F'fO°CI 
.'.'arm temoeratvire Service to iUO°F (37°C! 

' Hormance varies wnn ccnomons. Consul 
TudiCk tor recormienoanons or testiriq 

. •? '.St recommenoeo 
•./ -s miormatHDn avaiiaote 

# 

..mnqs/ <000*095 'oootnqs/Ltruncs red Vessel Ltmnos Grouts 

% 

fi / !b / '\ / 

/ 

/<#> Mi \ / Qu / 
/ ^' k 

31 1 1 n 11 11 31 1 '1 1 .1 31 .1 1 31 

Vfl 4 4 14 14 MR MR 4 14 4 4 MR 4 4 4 MR 

SI 4 4 4 13 11 51 n 3 1 1 SI t .3 1 SI 

P/ PI/ PV PV PV PV MR p/ p/ P/ PV MR p/ PV PV 

31 4 4 •4 14 14 51 4 4 4 4 31 4 4 4 34 

51 1 1 n 11 11 31 1 1 ; 1 1 1 n 31 . 1 1 1 11 

SI n i1 11 11 11 SI :l 11 11 11 31 1 ii 1 1 11 

PV •34 34 S4 S4 • PV rV 34 4 4 4 PV 34 14 34 

SI •1 11 11 11 11 SI 11 11 11 .1 SI 11 11 11 31 

S4 3 i3 13 13 MR S4 13 13 13 13 34 3 13 13 MR 

SI 4 MR 14 13 11 SI 4 MR 14 13 SI 4 MR '4 31 

SI 1 11 n 11 11 SI 1 11 i1 11 SI 1 11 1 31 

SI 1 MR 11 11 11 SI •1 MR 1 11 31 1 MR 1 SI 

51 3 3 13 i3 11 SI 3 3 13 '3 SI 2 <2 2 31 

P\f 3 i3 13 13 PV PV 13 13 3 13 PV 13 13 3 PV 

SI i3 13 13 13 11 SI 12 12 12 12 31 12 12 12 31 

S4 MR MR MR MR 14 S4 MR MR MR NR 34 MR MR MR 34 

/V PJ PV PV 11 11 PV PV PV PV 11 PV PV PV PV 

/=v !4 14 14 14 MR PV 14 14 14 14 PV 14 14 14 NR 

p/ '4 13 14 MR PV 14 13 14 14 PV 14 13 14 NR 

SI 11 11 n n 11 SI 11 11 11 11 SI 11 11 11 31 

S4 PJ PV 14 11 14 S4 PV PV 14 n 34 PV PV PV F4 

S4 13 13 13 13 14 S4 13 13 13 13 S4 3 13 13 34 

S4 PJ PV p/ 14 34 S4 PV PV S3 33 S4 PV PV PV 34 

S4 MR MR MR MR PV S4 14 14 12 12 34 MR MR MR NK 

NB MR MR MR MR PV MR 14 14 34 34 MR MR NR MR NR 

S4 '2 12 PV 12 PV 54 12 12 12 12 34 12 12 PV S4 

S4 P/ PV PV S4 PV PV PV PV 34 34 PV PV PV PV 34 
PV py PV PV 14 PV PV PV PV 31 SI PV PV PV PV 34 

SI 1 n 11 11 12 31 11 l1 11 :1 31 11 11 1 S3 
VR MR MR NR S3 MR MR PV 14 4 3 MR MR NR MR MR 

PV 4 4 4 3 PV =V 4 .4 4 3 PV 4 4 4 54 

34 •=v PV PV 13 SI S4 PV PV 31 SI PV P/ PV P/ S4 

34 4 .4 <4 14 14 S4 14 14 14 .4 34 4 4 4 54 

S4 PV MR P/ 4 PV 34 PV MR 34 14 34 PV MR PV MR 

SI 1 n 11 11 11 31 11 11 11 11 31 1 11 11 S3 
S4 py '4 PV 14 S3 34 PV 14 14 4 PV PV 14 PV 34 

S4 '4 .4 14 i4 14 S4 4 ••4 14 •4 S4 4 14 4 S4 

SI . 1 1 • 1 11 11 SI 11 11 11 :1 31 1 11 11 32 
SI PV MR PV n 11 n PV MR 11 11 11 PV MR PV 11 

SI n 11 11 11 11 31 11 11 11 11 SI '1 11 11 32 

S4 4 4 4 14 14 S4 4 .4 13 3 PV .4 14 4 34 

34 1 11 11 11 S4 34 :1 11 11 ;1 34 11 11 1 NR 

NR 4 3 3 13 MR MR 4 13 '3 3 MR 4 3 3 MR 

PV n :i 11 :i S4 PV :l 11 11 M PV :1 n . 1 S3 

SI 1 11 11 11 11 SI 1 11 i1 1 SI 1 11 1 31 

34 n 11 11 11 PV S4 n 11 11 . 1 34 :1 n 1 34 

SI :i 11 P 11 11 SI '1 :l 11 . 1 SI 1 11 1 3 

S3 3 •3 •2 11 12 S3 3 13 3 1 S3 3 3 3 S3 

SI 1 i1 11 n 11 11 11 1 1 •1 31 1 ; 1 1 SI 

Si 1 SI 11 11 11 SI 11 31 11 11 31 i1 SI 11 31 

S4 4 14 4 14 14 54 4 4 '4 4 S4 •4 14 4 34 

S4 pt/ 
MR PV PV PV S4 PV MR S3 S3 34 

p/ MR PV PV 
NR Vfl MR MR MR NR MR MR NR MR MR NR MR MR MR MR 
NR MR MR NR NR MR MR MR MR MR MR MR MR MR MR MR 
34 PV MR PV MR 14 S4 PV MR S4 54 34 PV MR P/ MR 
S4 P/ MR 14 MR 14 34 PV MR S 5 4 34 PV MR PV MR 
31 1 '1 i 1 , 1 11 '1 1 , - SI 1 :1 1 SI 

'/ 



Qudick 
Kev 

Oucv LininpsAjojrings 

'aienai win wunsTana consiant ikiw or mmefsion servK:t 
'arena* fs suuao*e ror tntefmmsnr or Soiriaoe service 
'atena* wm toieraie fumes oniv 

sootngs -esvy Outv Onmgs 

•i.V 

•- 'Sf ^ / 1^ / 

'v1ifier«i Oil 14 4 S4 4 4 £4 51 £1 n 11 .1 

Molasses n 1 : 1 n 1 1 SI 3 1 11 •1 11 ;1 

Naonaierie S4 S4 S4 34 £3 34 34 34 14 •4 4 3 
'Jaoriina S4 4 4 4 3 4 51 3 1 3 ^ 1 ll 1 

Naootrierwc Acta PV 4 .4 4 FV S4 FV 4 4 4 FV 

'Jicket Chlonoe S4 S4 54 S4 34 3 4 SI 31 11 3 11 ll 

Nickel Ptatuvj tSnootl 34 S4 S4 S4 S4 '4 SI 51 11 n 11 n 
Nickel Salts S4 4 ^4 i4 3 4 SI SI n 11 11 11 

Nitnc Acid iS^I S4 S3 S3 S3 S3 £4 S4 SI 13 11 13 12 

Nitnc Acid (10%) S4 S3 S3 S3 S3 S4 S4 31 13 12 13 12 

Nrtnc Acid (20%) NR F4 F4 F4 F4 NR NR £2 14 13 14 14 

Nitnc Acid (40%) SR = 4 C4 C4 F4 NR NR S4 14 '4 14 '4 

Nrtnc Acta (t>0%) NR NR NR NR 1^4 NR NR S4 54 34 S4 34 

Nitnc Acid (Concr NR NR NR NR F4 NR NR NR NR F4 NR F4 

NitidOenzene NR NR NR NR NR NR FV NR FV PV PV PV 

Nitrous Acid NR PV FV PV PV PV PV S3 13 11 13 12 

Octanoic F4 34 NR 34 S3 PV PV S3 14 NR 14 14 

Oils (Antmall 11 n 11 11 i1 n SI SI 11 11 11 11 

Oas IMinerail 11 11 11 11 11 11 31 SI 11 11 11 11 

Oils IVeoetaoiel 11 ii 11 11 11 ii 31 SI 11 11 'll 11 

Oleic Acid NR 14 14 14 13 NR 34 SI 11 11 12 n 
Oxabc Acid (Safdl 34 14 14 14 13 SI 31 SI 13 11 11 11 

Ozoo* /V FV FV PV 12 S3 31 SI PV S4 FV 34 

PakTstic Acid FV 34 FV 34 S3 PV PV S4 11 PV 11 11 

Pentacniofetnane /V /V fV PV SI PV 31 S4 PV PV FV 31 
Percfitonc Acid NR FV FV PV F4 PV 31 SI PV PV PV PV 

PercMoretnviene NR NR NR NR F4 NR 34 S4 14 14 FV 34 
Phetv* (0%-»0%l NR FV PV PV F4 NR 34 S2 PV NR PV PV 

^^eooi (85%) NR NR NR NR F4 NR PV PV NR NR NR FV 

^'Itostjnonc Acid iConci NR S3 S3 S3 SI NR NR SI 11 i1 11 11 

Phosonorous Oxvcrnoooe NR FV PV PV F4 F/ 34 S4 P/ F4 PV PV 

-Hosonoroos rrichlonoe NR FV PV FV -4 -V 34 -v PV F4 FV PV 

=*ittia(ic Acid PV SI FV 31 SI P/ PV 5 1 11 PV 11 11 

^tassnxn dicltromate S4 i4 i4 14 4 34 34 3 1 '4 11 14 11 

Potassium Bromate 34 14 14 14 14 4 34 SI 14 14 14 14 

Potassium Bromide 34 14 '4 ;4 14 .4 PV SI 11 11 n 11 

Potassium CaftionatB 4 •-V FV PV 14 4 SI 51 14 NR 14 14 

Potassium Chlorate S4 4 i4 14 '4 31 S 1 11 ll n 11 

Potassium Chlonoe 14 .4 14 '4 13 4 31 51 n 11 ll 11 

Potassium Cvarxae 34 14 14 14 PV 4 31 SI 11 11 ll 11 

Potassaim Hvdroxioe ()0%l* f4 31 NR 31 14 4 SI SI 14 NR >4 14 

Potassium MvOroxioe iConcr S4 NR NR NR 34 31 SI S 1 NR NR NR NR 

Potassium Nitrate :4 4 14 :4 i3 :1 31 31 11 11 n '1 

Potassium Permanoanaie 14 •4 4 4 :3 SI 31 S 1 FV i1 ! 1 : 1 

Potassium Peroxide 34 S4 34 S4 PV F4 SI FV 14 PV 4 14 

Potassium Persuilate 34 4 14 ;4 3 •) 31 51 11 11 11 11 

Potassium Sulfate 14 4 '4 4 i3 M SI 51 11 1 ' 1 . 1 

Pulostocx Chlonnateo NR NR 31 NR 84 NR NR 34 NR :1 NR NR 

P'ooionic Acid NR NR NR NR C4 NR FJ PV PV NR NR FV 

Proovtene Glvcoi NR 3 i3 3 3 4 34 34 14 •A A 3 
Pvnome NR NR NR NR NR •Vfl NR NR NR NR NR NR 

Salicviic Acid SI 4 4 •4 4 4 31 5 1 11 11 1 1 

Seatriater 11 11 11 11 '1 :1 31 31 n 11 M 1 
Silver Nitrate SI SI SI SI 31 -•V SI 31 11 .1 1 11 
Sodaim Acetate !4 4 :4 4 4 •4 31 31 n i1 11 .1 
Sodium Bicartxmate <4 4 4 4 4 .1 31 31 11 1 1 ll 

SodHjm Bisuitate '4 4 14 •4 4 4 1 1 1 • 1 1 
Sodium Bisuilite 4 4 '4 4 14 •4 "r ; 31 1 1 1 



3ooa to tne maximum lemoerature ot trie oroouct 
Z -ion temoeratufe service to IDO®F 'rt -C) 
3 MtiaerTO remoetature sep-^ce to "^O^Cl 
•I .'.'arm remoerature service to iCO°f '3 7°C; 

•.,•7 

' •'^omriance vanes witn conoitions. Consul 
r.jOick tof recommenoatwns or testmo 

nt recommetxtea 
.: iniofmation avaiiaote 

% 

^:nincs/ Toooings ':30inas/L/ninas "e<3 Vessel Linmas J routs 

^•jei 

/ rS> / S / o / o / Co / -v / , /<#/ /#/ /#/ ' *- / / 
^' t -

SI 1 1 i1 11 ll 11 1 1 1 1 1 1 .4 n SI 
SI :1 !l 1 11 1 1 1 1 1 1 51 1 • 1 : 1 SI 
S4 4 4 4 3 4 34 4 4 4 3 34 4 4 4 S4 
34 3 11 11 • 1 11 E4 3 1 1 1 34 3 1 13 S4 

PV 4 4 14 4 14 V 4 4 4 .-V PV 4 4 14 PV 

SI 1 i1 11 11 :1 1 1 1 1 1 1 1 1 ll SI 
S3 i1 11 n 11 11 33 ll 1 1 1 1 S3 1 ;1 11 S3 
SI ;i 11 11 11 11 1 1 11 1 1 31 1 11 51 
34 3 11 11 11 NR 54 3 1 1 3 1 54 3 13 NR 

S4 3 12 11 11 NR 54 3 2 3 2 S4 .3 12 3 NR 

NFt :4 13 :4 13 NR -VP? 14 13 4 13 NR '4 14 NR 

4 4 4 14 VP? NR 4 •4 4 4 NR 4 4 4 NR 

•iR 34 54 S4 34 VP? NR 31 31 51 31 NR S4 34 54 NR 

V« VP? r4 NR F4 VP? NR Vfl VP? Vfl = 4 NR VP? -a. NR NR 

PV PV PV PV PV PV PV PV PV PV F4 PV PV PV NR 

PV 3 11 13 11 PV PV 13 11 13 1 1 PV 13 11 13 NR 

PV ;4 NR 14 PV PV PV 14 NR 14 14 PV ;4 Vfl 14 PV 
54 11 11 11 11 11 11 11 11 11 11 54 11 11 12 53 
51 11 11 11 11 11 11 11 11 11 11 51 n 11 12 31 
53 11 11 11 11 11 11 11 11 11 11 S3 n 11 12 51 
54 11 11 11 11 NR 54 11 11 12 11 54 11 11 12 NR 
51 i3 11 11 11 PV 51 13 11 11 11 51 13 11 11 51 
51 PV 54 54 54 51 51 PV 54 12 11 51 PV 54 PV NR 

PV 11 PV 11 11 PV PV 11 PV 11 11 PV 11 PV H 54.' 
54 PV PV PV PV PV 51 PV PV PV 51 54 PV PV PV 54 
NR PV PV PV PV PV 51 PV PV PV PV NR PV PV PV NR 

54 4 14 PV PV 14 54 14 14 PV 14 54 14 14 PV 54 
S4 P/ NR PV PV PV S4 PV NR 52 S2 54 PV Vfl PV 34 
PV -VP? NR NR PV NR PV NR NR F4 54 PV VP? Vfl NR NR 

VP? 1 11 11 11 NR -VP? 11 11 11 11 NR :1 .1 11 NR 

S4 PV F4 PV PV 13 34 PV ^4 PV •V 54 PV = 4 PV 54 
34 PV 1:4 PV PV 13 34 PV = 4 PV V 34 PV = 4 PV S4 
S4 ll PV 11 11 PV PV ^1 PV ll ll 54 11 PV 1 NR 

S4 4 11 ll 11 i4 54 '4 11 i4 11 54 4 1 14 S3 
54 '4 '4 14 !4 PV S4 11 11 11 11 54 14 4 14 54 
S4 11 11 11 11 PV S4 11 11 i1 11 54 ll : 1 11 54 

51 4 VP? 14 14 .1 51 4 -VP? 4 4 51 '4 Vfl •4 51 
SI i1 11 11 11 13 31 1 1 11 n 1 1 51 ll 1 ll 51 
51 n 11 11 11 ;i 51 1 1 ll 11 11 51 •1 : 1 11 51 

51 11 11 11 11 11 51 11 11 11 11 51 ll ll 11 51 
SI :4 VP? 14 4 11 SI 4 -VP? 14 .4 51 4 Vfl 4 51 
51 VP? Vfl NR NR 11 51 Vfl Vfl Vfl 4 51 Vfl Vfl NR 51 
SI 1 11 11 i1 11 31 11 11 n 1 1 51 1 1 1 1 51 
SI PV 1 ll 11 11 51 PV 11 1 ll 31 •V 1 1 51 
SI •4 PV 14 i4 PV 51 14 PV 4 4 31 14 ^V •4 S3 
SI = 1 F1 F1 F1 PV SI 11 11 11 11 51 '1 1 •1 51 
31 1 :1 11 11 11 SI 1 1 11 1 11 31 11 1 , 1 31 
VP? VP? i1 NR NR NR NR -VP? n -VP? -Vfl NR VP? 1 NR -VP? 
PV PV VP? NR PV VP? P/ PV VP? -Vfl PV PV ^V Vfl NR Vfl 
^4 4 14 14 13 14 14 14 4 '4 3 114 .4 4 4 14 
VP? VP? NR NR NR NR NR Vfl Vfl -Vfl NR NR Vfl Vfl NR -Vfl 
SI 1 11 11 11 13 51 • 1 -•1 1 11 SI 1 1 1 51 
SI , 1 11 n 11 11 31 ll 11 1 -1 SI 1 1 ll 51 
SI •1 . 1 11 11 SI 31 1 11 1 1 51 1 1 ;1 S4 
31 1 •1 11 11 11 SI 11 1 n 1 SI 1 1 1 51 
3 1 •1 1 ll 11 -1 3 1 1 11 1 1 SI 1 1 1 51 
SI 1 1 11 11 ll SI -1 n 1 11 SI 1 1 1 1 51 ^ •* 1 1 1 n '1 3 1 1 1 1 • 1 51 1 1 "31 



Kev ' Dteriai win wtinstano 0( imm»H5ton servtce 
' jienai rs suaaoia lor inietn^'Tteot cx Somaoe service 
• otenai *vti» (oierate fumes on<v 

ons. Com 
tesnna 

~.ont Outv LininQs/Coalinos •ODinqs •y^&vv uu(v L'ri(r?<75 

'v/ Co / 'V/ <^/ C^/ 
S> / ^ / ^ / ^ / ,o / .O / ^ / O / - / 'N ' / o> / 

^4 4 ;4 4 4 1 31 S 1 '1 1 •1 1 

maw 4 4 51 34 13 PV 4 3 

:te PV 4 4 4 4 4 51 3 1 11 1 1 •1 

::e i1 1 1 1 I 5 1 3 1 1 i ' 
• :e i60%l V/? S4 S4 54 53 54 34 3 4 4 4 4 3 

-aia 54 4 4 •4 7 54 31 3 1 •V 1 PV * 
• 00 S4 '4 ;4 4 3 •4 51 51 11 1 1 1 1 

cmato S4 !4 14 i4 3 4 51 SI PV 4 '4 3 

• 00* S4 NR NR NR 4 •P/ 54 34 NR NR NR .\7? 

:xK3e t}0%>* )4 SI NR SI •1 • ) 31 51 .'4 NR 14 •1 

-xtoe (60%)* S4 NR NR NR '1 11 51 54 NR NR NR 11 

:r,ionte ' P4 NR NR 54 54 5 1 S3 51 NR NR 14 3 

imonte 11 ?°'ol * NR NR NR PV 54 •.R 54 3 4 NR NR PV S4 

• 'oe 4 4 4 4 4 1 34 NR PV NR PV £4 

.cnaw S4 :4 14 14 4 1 51 51 11 1 ^1 • 1 

no 14 :4 14 14 4 P 51 51 11 1 11 :1 

00 14 PV PV PV 4 1 51 51 14 PV 14 '4 

to 14 !4 14 14 14 11 51 51 11 11 n n 
-ata 14 14 14 14 14 n 51 51 11 11 11 n 
:suitate iHvooi 14 14 14 14 13 51 51 51 11 11 11 it 

PV 14 14 14 13 11 PV 51 11 11 11 n 1^ S4 PV PV PV 14 PV 54 51 12 •2 12 12 

'.4 PV PV PV 14 PV 53 S3 14 14 '4 14 

n n 11 11 i1 11 31 51 11 11 i1 :i 

;r iPaoeri 14 14 PV 14 14 !1 31 51 11 PV 11 n 
:e F1 S4 54 54 34 n 31 51 F4 11 11 n 
:e F4 PV PV PV PV 51 51 51 14 14 14 14 

: :2%-20%) S4 S2 52 52 52 52 53 51 11 11 n n 
: i20%-50%l F4 52 52 52 52 = 1 54 51 13 •3 13 i2 

- =0%-70%) F4 <=3 F3 F3 52 F4 NR NR 14 4 •4 2 
: ' 70%-80%1 \R PV PV PV 54 NR NR NR PV PV PV 4 

• i0%-98%l Vfl PJ PV 54 NR NR NR NR NR NR \R 

;.a S4 4 4 4 4 54 51 51 11 1 1 \ 
4 4 4 4 4 1 PV 31 i1 1 1 1 

PV 14 14 14 4 PJ PV 54 11 i1 .1 1 

14 14 '4 14 3 51 51 31 11 '1 11 •1 
-3nt PV NR NR NR F4 NR 54 NR PV PV PV 

:rtae MR NR NR NR NR NR NR NR NR NR NR \R 

•acnioriae F4 •4 4 14 •2 54 51 51 11 '1 • ^ ' 1 

NR NR NR NR 54 NR PV NR '4 PV 4 

•Dnic Acid S3 4 14 14 13 34 51 51 11 n 11 i1 

:ic Acid i20%) Vfl = 4 F4 = 4 4 54 NR 31 14 4 4 4 

• lene NR NR NR NR 54 NR PV NR PV NR 
-csonate 14 4 NR 4 4 4 51 54 13 NR ^3 3 

34 PV PV PV 54 NR 51 NR PV PV PV 

iciants PV 4 4 •4 '4 PV 51 51 n 11 1 . 1 

;ns 14 '4 4 14 4 4 51 51 11 il •1 1 

-4 : 1 1 1 4 51 31 11 1 1 1 

ed & demrneranjea 14 4 4 4 4 '4 51 51 11 1 1 •1 

-i- Paoeri 4 4 PV 4 3 4 51 3 1 1 PI/ 1 1 
^11 NR NR NR NR NR NR PV NR 4 PV 4 4 

•4 4 4 4 3 4 51 31 11 1 1 1 

1 -Id Suilaiei S3 •4 4 4 3 51 51 3 1 i 1 1 1 1 



emperaiure Limits 

bdactsc^ifc^-m 
Senes iChemicat ProperTYl 

rdtectOrCdat:.' 

300 lAaauct Cijr^ CDOxvi 

'Substrata 

Matal 

• ')0 

600 (BiSonenoi fdfvesrert • 30 54 

700 fhaioaenated t^tvesrert •30 54 

300 IViovt Esrert •30 54 

3(50 iHron Molecular Weraftt Vmvt Esrert • 30 54 

OOQiCojl Tart •30 54 

Concreta/Staai 

•QO 

• 30 

• 30 
30 
30 

• 30 

54 

54 
54 
54 

t J 

3:eei; Consiani htow: Siea Ofv or iniefmn-
•ern Soills: 200°F (93°C1 to 350°F (96°C1 

:oncreie; Constant flow 

300 (Actauct Curec Epoxyt 

300 IVinvt Esteri 

Maui Concrata 

Not fiecommenoeo 

Not Recofnmenoea 

300 

250 

; 50' 
120 

Intemnrtent Soiiis. otnerwisa maximum 
temoetature is 150"P 

•Flakei. 
•U- Matal' Concrau 

500 IBisodenoi Eotvesren 180 93 160 7 1 

700 IHaiooenared Poivestert ISO 83 160 7r 
800 iVinvl Esrert 180 33 160 71 

900 rHiott Molecular Weiaht Virrri Ester! 180 93 160 71 

yetai; immersion; Dry Metal: 250®F (121 °C) 

PratectorGIass 

300 fAdduct Cured Eooxyt 
600 IBisohenoi PoEiestan 
700 IHatoqenBted Potyesten 
3(X) IVirrvi Esrert 

Malat* Conetata 

150 55 250 121 

160 71 140 60 
160 71 140 60 
160 71 140 50 

Stea: Constant flow 

Protecto-Line 

"00 lAmma Cured Eooxvt 
300 lAdduct Cured Eooxvi 

600 iBisor^ertot fblyesteri 
700 iHaioaenaied Polvesten 
800 IVifTvi Esrert 
900 (Hiod Molecular Weioht Vmvl Esrert 

Mataf Conetata' 

180 92 •60 " 1 

•60 ' •; •50 

•50 71 •60 7 1 

160 71 '60 71 

160 71 '60 71 

160 71 •60 71 

' Steei; Constant flow ana Immersioo 

Concrete: Constant flow 

Metal' 

300 lAdduct Cured Eooxvt 160 7 1 
500 iBisofienoi Aotvesrert '80 83 
700 IHaiooenared Polvesten 180 83 
300 iVrnvi Esien 180 33 

Tila/Ccncrera' 

•60 
'80 
•80 
180 

S3 
93 
83 

' Steei Tile Constant flow ano immersion 

Marat Concrera 

o
 

o
 !Amine Cured Eooxvi Not AooiicaDie •60 o

 
o

 
'£

1
 

iB'sonenoi Polvesrert' Not AooiicaDie 160 " 1 ' 
l-QO IHVoaenareo Polvesrert' Not Aooiicaoie •60 7 f • 

GfOut 600'700 oours not to exceea 
2 mcnes m aeotn 

• /Vote; for more miormation on Grouts 600 ano iOO oiease consult wnn a OudicX 
lecnnicai reoresentative. 

-2 



'-oaucic 

There is a OuaiCK Corrosion-Proof oroouct 
• : orotect vinuaiiv anv area of a oiant ana 
jov Diece or orcouciion, sioraqe or nan-
::inq eouioment I'om tne corrosive et-
•rcts 01 moisture ana cnemicai attacK. 

Seven stanoaro oroouct iines are available 
ana eacn offers a range of orooucis ae-
-eiooeo to meet tne soeciai reouirernents 
encounterea in most manuiacturing or 
processing environments, i-iowevef, anv 
nroouct in anv system can oe mooified to 
tailor tne onv^icai. mecnanicai. envrron-
mentai or aooiication orooenies to tne 
^nioue neeos ot a soecitic aooiication. 

A series ot catalogs is available bescrit" 
•ne soeciric orooenies of eacn oroouct 
aacn of tnese systems. Of course: our 
actorv personnel are available to worK 
^ith vour arcnitect, or olam marragem 
engineenng, ana maintenance personn 
to recommeno a standard or custom ft 
Tiufateo OudicK Corrosion-Prtjot proou> 
that meets vour exact Dertonnarx:e an. 
durability requirements. 

Prvtecto-Coat. a senes of higfi-Ouiio. 
giass-ffake fdled coatings for fast eco-
nomtcai appfication by bnjsft. roller or 
spray. Corrosion protection can range 
from mtid atmosohenc exoosures to im-
'rterston. aeoenamg on tne resin case ana 
:ne fmtsnea OFT. 

2. Protecto-Crete. an unremforced 
monofitfiic floor topptng of arrtaw addu 
curea epaxv. it is several times strange 
ifian concrete ana resatam to dilute 
cfiemical souls 

•a 3. Proteeto-fiaka. a series of heavdv glass-
flake tilled, trowel applied tank linings es-
peaalty suitable for continuous immersion 
in high concentrations at high tempera­
ture. Two fire retardant grades are avail­
able as standard products m this system, 
as wed as offering PDA approval for food 
contact. 

Protecto-Glass systems use the ongina 
glass mat reinforcement principal to 
achieve good corrosion /esatance to a 
broad range of chemcal elements »Tc/t 
ing oxidizing agents and hot alkahs. 

5. Protecto-Line. a reinforcea monolithic ves-
set lining or floor topping system ottering 
FDA approval. A variety of resins, rein-
forctng fabncs and curing agents orovide 
chemical resistance ranging from mild 
amoient exoosures to hot spills of strong 
acids 

Protecto-Seal. a series of reinforced til. 
chest relining products developed espe 
cially for the needs of the pulp and pa, 
industry. A choice of epoxy. polyester < 
vinyl ester resin formulations provides 
chemical orotection from pH 1-14.. 

Grouts proviae the superior corrosion t 
taction ana high compressive strength 
permanently anchor heavy eouipment. 
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TECHNICAL SPECIFICATION FOR COATING SYSTEMS 
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Dudick U 'V. 

Dudtdc. Inc. 
Corro5ion-Proof Products 
1818 South Woson Driva 
P 0 Box i650 
Streeisboro, Ohio 44241 

216-b62-1970 
FAX 216-562-7638 

November 27, 1991 

Clean Harbors 
722 East Lincoln Parkway 
Exton, PA 19341 

Attn: Mr. Bhupendra Patel 

Subj; Concrete Floor Topping Project at 
Chicago, Illinois Facility 

•ear Mr. Patel: 

Per our recent conversation, Dudick Inc. is pleased to confirm our 
recommendation to line this concrete floor area subject to heavy 
fork lift traffic and splash and spillage of methylene chloride, 
methyl chloride, chloroform, chlorophenol as well as all of the 
chemicals recommended in our applicable chemical resistance guide 
at ambient temperatures. 

It is our understanding that the subject area will be cleaned 
within 24 hours after the spillage of the above chemicals. 

Product Recommendation: Protecto-Crete 900 

Protecto-Crete 900 is an unreinforced, monolithic floor topping 
system. This system is a heavy aggregate filled novolac epoxy 
based vinyl ester that is trowel applied at 1/4" on floors and 1/8" 
thick on walls to achieve a strongly bonded topping with excellent 
physical and mechanical strength and chemical resistance. An 
optional sealer coat may be applied for greater chemical 
resistance. 

Enclosed please find a technical data bulletin detailing our 
Protecto-Crete 900 system. 

Should you have any questions, please contact our manufacturer's 
representative listed below or this office directly. 

Cordially yours. 

Jay Kapasi 
District Sales Manager 

JK:sea 

cc: Tony Oswald 
Steve Carrier 
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Dudick Inc, 

Oudick lncorporat»d 
Corrosion-Proof Products 
1818 Soutn Wason Onve 
Streetsooro, Ohio 44241 

216-562-1970 
FAX No. 216-562-7638 

Protecto-Crete 800/900 
TROWEL-APPLIED. UNREINFORCED 
HIGH-DENSITY VINYL ESTER FLOOR 
TOPPING 1/4" (6.3 mm) 

Protecio-Crete 800 is a high-perionnance 
vinyl ester floor topping designed for heavy 
truck traffic and abrasion resistance com­
bined with excellent resistance to a variety 
of acids and causucs. 

Protecto-Crete 900. in addition, will resist 
many of the organic solvents. 

RECOMMENDED APPLICATIONS SPECIFICATIONS 

Food Processing Floors 
Plating Room Floors 
Pickling Room Floors 
Truck Loading Platforms 
Chemical Storage 

Dike Areas 
Aisleways 
Chemical 

Laboratories 

CHEMICAL RESISTANCE 

Organic Acids Oils 
Inorganic Acids Salts 
Alkali Solutions 
Solvents (900 only) 

A complete listing of substances and con­
centrations tested is available on request. 

PHYSICAL PROPERTIES 

Compressive Strength 11,000 PSI 
ASTM C579 

Tensile Strength 1.800 PSI 
ASTM D638 

Density 140 lbs./ft.' 
Flexural Strength 3.600 PSI 

ASTM C580 
Thermal Shock 

Resistance 40''F-160°F 

Topping shall be a 1 /4" thick unreinfarced 
Blsphenol-A/Novolac vinyl ester material as manu­
factured by Dudick Inc. applied over primed con­
crete using a plasterer's trowel or screed. Appllca-
Hrm and InstallatlDn shall be armTrifng to the 
mamifartnrpr's rpn ii i ii i ipnriaHrtng 

THE PROTECTO-CRETE 800/900 
SYSTEM 

The Protecto-Crete 800/900 System uses a 
primer and a heavily aggregate-filled vinyl ester 
topcoat to achieve a strongly bonded monolithic 
topping with excellent physical and mechanical 
strength and chemical resistance. 

Primer: The blasted or etched concrete surface 
must be primed to provide the "wetting out" 
required for good bonding. Priming is achieved 
with Primer 27 and Protecto-Crete 800/900 
should be applied while the primer is still 
tacky. 

Topoat: The aggregate-filled. Protecto-Crete 
800/900 topcoat develops a cured strength two 
to three times that of the concrete base to 
which it is applied to provide exceptional 
durability and prolong the life of the substrate 
from corrosion and mechanical abuse. 



Pour the Protecto-Crete mix into a wheel­
barrow and transpon to each workman's 
area. Dump directly onto the primed 
concrete. 

The mix should be spread with a plasterer s 
trowel or with (3-4 ft.) wood screeds. Final 
finish With a trowel. 

To terminate work, square cut the topping 
and start with the next work period butting 
to this edge. Permanent terminating lines 
should be made into saw cuts in the con­
crete. 

Allow Protecto-Crete to cure overnight 
before subjecting the area to foot traffic. 

Allow to cure 1-2 days at TOT before 
permitting truck traffic. 

Pot Life and Cure Cyrlea: 

Protecto-Crete 800/900 
Temperature Pot Life 1 Cure Time 

50'F 50-60 Min. 72 Hrs. 
75®F 30-40 Min. 48 Mrs. 
90'F 20-30 Min. 24 Hrs. 

Do not attempt to store mixed material. 
Residual material should be properly 
disposed of at the end of each work period. 

Recommended application temperatures 
should be between 50°F and 110°F sub­
strate temperature. 

Application of Protecto-Crete 800/900 in 
direct sunlight may lead to blistering, 
pinholes, or wrinkling in the floor topping 
due to outgassing of air m the concrete and 
high substrate temperatures. 

CLEANING 
Clean tools and equipment with S-10 
Cleaning Solvent. 

I Protecto-Crete 800/900 
Trowel-Applied. Unreinforced High-Density 
Vinyl Ester Floor Topping 1/4" (6.3 mm) 

SHIPPING 

The 5-10 Cleaning Solvent is a red label Item 
with a flash point of 52'F (PMCC). The Hard­
ener is classified as Organic Peroxide and 
carries a yellow warning label. Protecto-Crete 
liquids are red label Items and classified flam­
mable. 

STORAGE 

Warning: All Dudlck products classified by 
DOT labels as either white, yellow or red labels, 
must not mixed or stored together as an explo­
sive reaction may occur. 

Protecto-Crete Liquid and Hardener are flam­
mable and an oxidizer, respectively, and should 
be stored in a cool, dry place, away from open 
flame, sparks and other hazards. Protecto-
Crete 800/900 ingredients are stable for 3 
months when properly stored under TS'F. 
Excessive heat may cause premature gelling 
and reduce available working time (pot life). 

SAFETY 

M.S.O.S. - Sheets must always be read before 
using products. Protecto-Crete systems are 
Intended for application by experienced, profes­
sional personnel. Dudlck Inc. can supply 
Protecto-Crete Systems supervision to help 
determine that the surface has been properly 
prepared, the ingredients correctly mixed, and 
the materials properly and safely applied. 

If Protecto-Crete materials are to be applied by 
your own personnel or by a third-ptuty con­
tractor. please be sure that they are aware of 
the following safety precautions: 

• Ehcposure to vinyl ester resins and hardeners 
may cause severe dermatitis reactions in some 
people. Cleanliness of the skin and clothing is 
critical and must be of paramount concern. 

• Safety glasses, gloves, and suitable protective 
clothing must be worn at all times. 

I Dudick Incorporated 
Corrosion-Proof Products I 
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-tow ro use the uorros/on uuiae Special Note 

The corrosion resistant oroaenies ae-
:criDea in tnis Guiae have oeen aeter-
-inea eitner DV analysis itne tvpicai aonitv 
;r a resin to resist artacK ov a soeciTic 
;nemicai suostancei, ov testing, or ov ac-
•jai field Deaormance exoenence Thus, 
•ne ratings snown are useful in neloing a 
potential user make a oreiiminarv evaiua-
::on ror ruriner investigation. 

Since most installations involving nostiie 
tnemicai environments also involve dy­
namic orocesses wnich can varv widelv 
•'om inaustrv to industry ana dlant to 
• lant. It is aiwavs necessary to consult the 
• udick Corrosion-Proof factory for guid­
ance oefore making a final selection. 

"his IS esoeciaily critical wnen a cnemicai 
s not listed or wnere a comoinaiion of 
;,-emicais are oresent. Thorouon testing in 
•.he Dudick laooratory using tne actual 
;nemicais under simulated orocessino or 
storage conditions is tne oniv way to as­
sure satisfactory in-use oerrormanca 

Tin simoiify tne information oresentation. 
•.his Guioe oroyides temoerature iimit data 
oage 121 ana Chemical oerformance 
characteristics in seoarate cnaas. If an an-
ricioatea condition is not covered, olease 
consult a Dudick Corrosion-Proof reore-
sentative or tne factory ror additional in-
tormation or to arrange an aoorooriate 
penormance test. 

•Ail technical data ana recommendations 
presented nere are oelievea to be reiiaoie 
:t the time or ouoiication. Because iieid 
spnoitions can vary significantly, ail data 
mould De considered oniy as suggestions 
;T oossiDie aooiications. Dudick Corrosian-
^roof, Inc. assumes no resoonsioillty for 
-ssuits ootaineo or damages incurred from 
snv use wnether or not tne use resulted 
Tom tne recommendations in this Guida 
Any recommendations or technical adyice 
•enoered is not to be taken as a license to 
coerate under or intended to suggest the 
nfrinqemenr or any existing patent. Liabil-
tv. if any. is limited to reoiacement of 

products. 

Temperature/Chemical Resistance Key 

-^aicator Tetinitjon 

% s Material is suitable 
for intermittent or 
Spillage service 

ndicator Tefimtion naicator I-ifinition 

Material will with­
stand constant flow 
or immersion service 

1 Good to the maxi­
mum temperature of 
the product 

High Temperature 
Service to 160° F 
(71 °C) 

NR 

Nl 

Not recommended 

No information 
available 

Material will tolerate 
fumes only 

Moderate Temperature 
Service to 140° F 
(60° C) 

Warm Temperature 
Service to 100° F 
(37° C) 

PV Performance varies 
With conditions. Con-
suit Dudick for recom­
mendations or testing 

Example 

Each grid block In the Guide shows ail the information wnicn 
IS available on tne product for the use snown. Thus, a block 
which shows i2, indicates that the product is capable of pro­
viding immersion service up to 160° F. Similarly, a block wnicn 

shows F1 indicates tne material wiil tolerate temperatures to 
the maximum capaoiiity snown m the Temperature Limits char 
ipage 12), but tnat it is designed for exposure only to fumes. 

Note: Temperature Limits chart is on page 12. 
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Dudick 
'.Kertai wtrnsrano ccnsiant now or /mrnersion servfce 
'ritenai is sui^aoie ^or inTermttTent or csomaae service 
'ateriai wiu roierare 'umes omv 

•^.ant Dutv Lininos/Coatinos -leavv Outv unmas 

<^ / Co / /\ / Co / C7) / / Co / '\ / 0^ / 0> / 

-.;etaiaenvae Vfl p\/ P'.' = 4 VR 54 ••R VR •JR VR NR 

-cetic Mcia iU-10%1 '4 4 4 4 51 51 51 .3 3 13 13 

-cetic Acia (10-50%) Vfl 51 -3 51 5 1 F1 54 33 i4 - 3 4 14 

-cetic Acia 150-100%) •.R 5 3 -;i / 5 3 53 •:R •JR 5 3 Al/ Ay .Ay 54 

Acetic Annvoncae •.'R 54 54 54 54 PV 54 54 54 54 S4 34 

Acetone V« VR VR -4 •JR 54 S4 VR •,« VR NR 

Acetyl Chlorioe F4 PV =V un/ p\j PV 54 54 PV p/ PV PV 

Acrylic Acia r4 PV PV CI/ _•!/ PV •JR 54 4 4 14 14 

Acrvlonitnie ,VR VR VR •JR VR .Ay VR VR •,R VR PV 

A(jiDic Acia 14 4 4 4 4 PV 54 54 14 4 .4 14 

Aiconoi (ttnvii £4 4 ;4 4 4 4 SI 51 11 1 11 n 
Aiconoi iMetlavii •jR •^1/ p\/ ,1 / -4 54 54 51 4 4 4 4 

•;ilvl Cnioriae Vfl VR VR •.R •:R p/ VR 51 PJ •.R PV 34 

Alum 4 4 4 4 4 n 51 5 1 3 3 13 12 

Aluminum Bromioe A4 i4 14 4 4 F1 S4 SI n .1 11 11 

Aluminum Chlonoe 14 .4 14 '4 4 n S3 51 11 n n 11 

Aluminum Fluoriae" 34 51 51 51 51 VR 51 51 14 14 14 14 

Aluminum Hvdroxiae S4 F4 NR = 4 S4 54 SI 51 14 •JR 13 13 

Aluminum Sulfate 54 14 14 14 14 11 SI 34 13 13 13 12 

Ammonia (Dry) S4 F1 NR F1 F1 F1 SI 51 13 VR 13 13 

Ammonium Chiorioe S4 14 14 14 14 11 81 SI 11 11 11 11 

Ammonium Pluorioe* S4 14 14 14 14 NR 31 82 13 '3 13 13 

Ammonium rivdroxioe 14 F4 NR F4 54 n SI SI 12 VR 12 12 

Ammonium Nitrate 14 14 14 14 14 11 SI SI 11 i1 11 11 

Ammonium Persuitate 14 14 14 14 14 n 51 SI 11 ;i 11 11 

Ammonium Sulfate 14 14 14 '4 14 11 SI SI 11 n 11 11 

Ammonium Sulfide 14 14 14 14 14 11 81 SI 11 11 11 11 

Ammonium Sulfite 14 14 14 l4 4 F1 51 SI n . 1 11 11 

Amvi Acetate NR 54 NR 54 54 NR NR VR PV VR A4 F4 

Amvi Aiconoi = 4 •51 S3 £ 1 51 VR S3 5 3 4 4 14 14 

Aniline •JR 54 54 5 4 54 NR •JR ••.R VR 4 14 4 

Aniline Avarocnionae B4 54 54 54 54 F4 J3 : 'J 4 4 4 4 

Antimony (.Jhloride 54 4 '4 •4 4 11 51 £1 11 1 11 11 

Aaua Reaia NR = 4 F4 = 4 A4 VR VR VR VR •jR NR NR 

Arsenic Acid F4 '4 4 14 14 54 51 31 13 13 13 PV 

Barium Acetate 54 54 54 54 54 F4 54 S3 14 4 14 14 

Barium Cfiloride 14 14 4 4 4 11 SI 51 11 11 11 11 

Barium Mvoroxiae 4 53 VR S3 52 ' 1 SI 54 '4* VR 14* 13* 

Barium Sulfide 14 i4 14 14 14 11 51 51 11 '1 11 11 

Benzaidenyde PV VR VR VR VR VR PV PV PV VR NR PV 

Benzene .VR PV PV PV VR VR 54 54 VR •jR NR 34 

Benzene Sulfonic Acid F4 4 4 '4 4 F4 54 SI 11 • 1 11 '1 

Benzene Sulfonic Chloride F4 4 14 4 ,4 F4 54 SI 1 . 1 11 11 

Benzoic Acio S4 14 14 '4 •4 F4 51 81 11 1 11 n 
Benzoyl Chlonae •VR VR PV VR Ay VR NR VR VR Ay NR PV 

Black Uiouor S4 51 VR 51 51 11 SI 5 3 • 1 n 1 

Bleacni5.5%)* F4 PV PV P"/ 11 F1 NR 54 VR •jR NR n 
Boric Acia ,'4 4 '4 4 4 1 SI 5 1 2 2 12 '2 
Bromine. vVet Gas NR VR VR VR VR VR NR VR F4 = 4 F4 F4 

Bromine Water i5%i VR 54 54 54 54 54 VR 54 4 4 14 14 

Butadiene PV PV PV p/ .Ay VR 54 54 PV Ay PV .Ay 

Butanoi VR 54 54 £4 S4 VR 34 51 13 '3 13 13 

Butyl Acetate :VR VR VR VR F4 NR 54 VR VR VR NR PV 

Butyl Carbitoi PV PV PV =V F4 PV 54 PV i4 4 14 14 

Burvi Cellosoive VR PV VR •JR 54 VR VR •JR VR •JR NR 54 

Butyric Acid •JR A4 = 4 = 4 -3 •JR VR •:R •3 3 13 '3 

Baamium Platina iCvaniaei B4 51 VR 51 51 51 SI 53 3 •JR 13 13 

Calcium BisuiTite 54 •4 4 i4 3 F1 S3 SI 11 1 11 n 

'Mav neea svntnetic taonc. carbon tiiiers or r-tP-201 toocoai. Consult a Oudick 
Corrosion-Proof. inc. lecnnjcai reoresentanve 'or more comoieie in'ormanoo cn 
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lODpifws )ODinu^Lii-'na^ •'ea vessel Lminas 

<^7 to / 'N / to/ to 
•' ^ jJt f o =?/J'# 

S4 Vfl Vfl Vfl Vfl 34 S4 54 54 ;4 £4 Vfl Vfl Vfl Vfl 34 
S4 3 4 3 3 S3 S3 -J 4 3 3 33 3 3 3 S4 
V/? 4 -'3 4 4 54 Vfl •X 51 4 4 34 4 = 3 4 .Vfl 

.\R PV 34 ,Vfl Vfl 51 31 P./ S4 Vfl p'V pp P\.' Vfl 

\'R 34 S4 34 S4 34 Vfl SI 33 31 31 Vfl 54 54 34 Vfl 

S4 Vfl Vfl Vfl •Vfl 31 S4 54 S4 34 54 S4 .Vfl Vfl •Vfl 34 

S4 Vfl PV PV 34 S3 34 54 34 54 34 S4 PJ PV PV .Vfl 

Vfl 4 4 14 14 =V Vfl 4 •4 4 14 Vfl 4 4 4 MR 

Vfl Vfl Vfl Vfl 34 Vfl Vfl Vfl Vfl Vfl PV Vfl .Vfl Vfl .Vfl S4 

f4 4 4 :4 '4 •4 54 4 4 4 •4 34 4 4 •4 •Vfl 

/1 1 1 1 1 51 1 •] '1 31 1 1 . 1 51 

i4 4 4 14 ,4 4 54 4 4 4 4 54 4 4 4 34 

•Vfl PV Vfl F4 S4 Vfl Vfl 34 Vfl P/ 54 Vfl _v Vfl P'/ •Vfl 

SI 3 13 13 11 13 SI 3 3 •3 12 31 3 3 3 SI 

84 n 11 11 n 31 S4 i1 1 1 n 34 .1 '1 .1 SI 
51 ;l '1 11 11 14 31 n 1 1 n SI 11 ;1 1 1 51 
81 !4 14 14 PV 14 31 11 11 1 11 SI 4 4 ^4 S4 
34 13 Vfl 13 12 11 31 13 Vfl 11 11 31 ;4 .Vfl 13 SI 
SI 13 13 13 11 13 SI 13 13 13 12 31 13 :3 13 SI 
31 13 Vfl 13 PV 11 31 13 34 i3 '3 SI •3 .Vfl 3 51 
SI 11 11 11 11 11 31 11 11 11 11 31 11 11 .1 SI 
31 13 13 13 13 11 31 11 Vfl !l 11 31 3 :3 .3 S4 

SI 13 Vfl 13 13 11 SI 13 •Vfl 12 12 31 12 Vfl 12 SI 
31 > 1 11 11 11 11 31 11 :1 11 11 31 11 n .1 SI, 
31 11 11 11 11 14 SI 11 11 11 11 SI 11 11 11 S4 
31 1 11 11 11 11 31 1 1 11 •1 SI 1 11 1 SI 
SI n 11 11 .1 11 31 11 11 :1 11 51 •1 11 i1 31 
31 1 11 11 11 11 SI 11 1 1 :1 31 1 1 1 SI 
34 84 Vfl S4 34 S4 S4 PV Vfl 34 54 S4 PV Vfl = 4 84 
S3 4 .4 '4 a 51 S3 4 4 4 4. 5 3 4 •4 4 51 
VR Vfl 14 14 Vfl .Vfl Vfl 4 .4 4 Vfl •.fl 4 4 Vfl 

S3 •4 14 14 '4 13 53 .4 4 4 4 S3 4 4 4 33 
31 i1 11 11 11 13 SI 11 ' 1 11 ;1 51 1 1 1 SI 

VR Vfl Vfl Vfl Vfl Vfl Vfl .Vfl Vfl Vfl 54 ,Vfl Vfl .Vfl •-•« ,Vfl 

SI )3 13 13 PV PV 31 11 1 '1 n SI 13 13 .3 31 

34 •4 '4 '4 3 S3 34 14 4 4 •4 S4 '4 •4 54 34 

31 11 11 11 11 13 SI 11 :1 :1 11 31 1 1 1 81 

51 4 Vfl 14 '4 11 SI 13 .Vfl 13 13 51 4 Vfl 4 SI 

31 1 11 n : 1 14 SI 11 .1 11 '1 31 n 11 •1 31 
3V -'/ Vfl Vfl PV PV PV .PV Vfl Vfl PW PV PU •Vfl Vfl PV 

S4 4 .Vfl 4 '4 14 34 34 Vfl 34 5 4 34 ,Vfl ,Vfl ',fl 34 

S4 1 11 11 •• 1 SI i4 ; 1 1 1 S4 1 ; 1 1 34 
34 .1 11 11 11 Vfl 84 11 1 1 11 54 .1 1 1 34 

SI 1 11 11 • 1 13 SI 11 1 11 1 51 ; 1 n 1 51 
-Vfl •Vfl PV Vfl PV 14 Vfl Vfl Pt/ •Vfl PV •Vfl Vfl PV Vfl PV 

SI 3 Vfl 13 3 11 31 13 Vfl ; 1 11 SI 1 Vfl 1 31 

,Vfl Vfl Vfl 14 11 Vfl Vfl .Vfl Vfl Vfl '1 .Vfl Vfl Vfl .vfl Vfl 

31 '3 13 •'3 3 13 SI 13 3 13 '3 SI 2 2 2 31 

•Vfl Vfl Vfl Vfl P4 Vfl ,V« 1=4 -4 54 C4 Vfl 54 54 = 4 .•Vfl 

Vfl 4 14 '4 4 Vfl .Vfl '4 4 '4 14 Vfl '4 4 •4 ,Vfl 
.fv PV flV PV PV PV PV PV PV ,PV PV PV PV PV py 34 
84 3 13 13 3 •3 34 .4 3 .3 .3 34 3 13 3 31 
34 Vfl Vfl Vfl 14 34 Vfl Vfl .Vfl PV 84 Vfl .Vfl :;R S4 
34 4 14 4 4 4 54 '4 4 4 54 34 :4 4 4 34 
Vfl Vfl Vfl Vfl 34 34 Vfl 54 34 ,Vfl 54 Vfl ,Vfl Vfl Vfl Vfl 
Vfl ;3 13 13 '3 Vfl Vfl 4 3 3 3 Vfl 3 3 3 •v'fl 
31 13 Vfl 13 3 11 SI 13 Vfl '3 •3 51 .3 .Vfl 3 32 
84 '1 • 11 11 :l 13 34 i1 1 1 •| S4 •1 1 1 SI 

uCOUfS 
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'jlcium i^jtDonate ;4 4 4 A 3 1 51 54 3 3 3 3 

"alcium Chlonae 14 .4 4 4 4 1 51 51 1 1 .1 1 

Calcium nvdroxiae' 14 4 •:R 4 3 1 51 S3 3 NR 3 •3 

"alcium nvDocnioriie i5-?r F4 -4 -4 ;4 5 4 P4 54 5 3 NR N'R NR NR 

Calcium i>Jitrate 14 4 4 4 4 1 51 51 1 1 1 1 

Cacrviic Acic Vfl 4 •t 4 4 NR NR NR 4 4 4 4 

Carbon OisuiliOe VR 54 5 4 54 54 NR S4 NR = 4 = 4 = 4 F4 

Carbon Tetracnionae F4 S4 54 54 53 NR S3 53 4 4 4 14 

Castor Oil 14 4 4 4 4 1 51 51 '1 1 ' 1 1 

Chloracetic Acio ,Vfl F4 -A •=4 = 4 = 1 NR 54 = 3 F3 P3 

Chloral iVR NR 54 •:R NR NR S4 NR NR 54 NR NR 

Chlorine Oioxioe NR S4 54 54 53 NR NR S3 A 3 4 13 

Chlonne Gas iDrvl NR 1=4 :3 = 4 •=3 NR NR 54 A 1 4 :3 

C.hiorine Gas iVVetl NR NR = 4 •.R P4 NR NR 32 -A P 1 PA = 4 

Chlorine vVater iSaturateoi NR S4 53 54 53 54 54 52 A 1 14 14 

Chlorooenzene NR NR NR NR 54 NR 54 NR NR NR NR 54 

Chlorotorm NR NR NR NR NR NR 54 NR NR NR NR NR 

Chloroonenoi NR NR NR NR NR NR NR NR NR NR NR NR 

Chlorosuitonic Acid NR NR NR NR NR NR NR NR NR NR NR NR 

Chlorotoiuene NR S4 NR S4 54 NR NR S4 14 NR NR PV 

Chromic Acid (10%) F4 S4 S3 S4 54 S4 54 54 14 3 14 14 

t Chromic Acid (40% 1 NR S4 S3 S4 54 S4 S4 S4 '4 :3 14 PV 

1 .hromic Chloride 54 14 14 4 4 SI SI SI 11 11 11 11 

Citric Acid F4 14 4 '4 :4 SI 54 51 11 1 11 11 

Cooper HIatinq (Cvanioel S3 S4 NR S4 S3 SI 52 54 14 NR 14 13 . 

Copper Platino (Acid) 84 S3 S3 S3 S3 SI S2 51 11 1 11 11 

Copper Salts S3 14 14 14 14 SI 51 SI 11 11 11 11 

Com Oil S3 14 14 4 i4 11 S3 SI 11 11 |1 11 

Corn Starch SI 14 NR 14 14 14 51 SI 11 NR '1 11 

Corn Suoar SI 14 NR '4 14 14 51 SI 11 NR 1 i1 

Cottonseed Oil S3 14 14 14 4 11 S3 SI '1 4 11 11 

Cresoi NR NR •;R NR PV NR NR NR NR NR NR PV 

Cresviic Acid NR NR NR NR NR NR NR NR NR NR NR NR 

Crude Oil FV .4 A A A PJ PV 31 1 •1 1 

Oeterdent Sulfonated PV 14 PV 4 A PV PV PV 1 PV '1 11 

Dextrose S3 14 4 i4 •A 11 SI 51 C 1 11 11 

Dibutvi Phfhalate 14 14 14 14 :A n SI 51 13 '3 13 13 

Oichloro Acetic Acid i20%l NR 4 14 'A 4 F1 NR 53 '4 4 14 •4 

Diesel Fuel S4 '4 14 A 14 S3 SI 51 ! 1 1 n 11 

Diethviamine (100%) NR NR NR NR PV NR NR NR NR NR NR PV 

Oimetnvi Formamioe NR NR NR NR PV NR NR NR 14 NR NR PV 

Esters. Fattv Acios PV 4 54 A A PV PV PV •3 A 13 3 

Eihvl Acetate NR NR NR NR NR F1 54 S4 NR NR NR NR 

Ethvl Aiconoi S4 A 'A 4 4 4 SI SI '1 1 1 •1 
Ethvlamine NR NR NR NR PV NR PV PV NR NR NR .PV 

Ethvlchlorotormate NR NR NR NR PV NR NR NR PI/ PV NR PV 

Ethvl Ether NR NR NR NR PV NR S4 34 PV NR PV PV 

Ethvlehe Dichloride NR NR NR NR NR NR NR NR PV NR NR NR 

Ethylene GIvcol 14 14 '4 14 4 14 SI SI 1 • 1 11 1 

Ethylene Oxide NR PV PV PV PI/ PV PV 31 Z\/ PI/ PV PV 

Ethyl Sulfate PV PV PV PV PV PV S4 NR A PA 14 14 

Ferric Chloride S4 14 4 •A A 11 SI NR 1 • 1 11 11 

k =erric Sulfate S4 4 4 A 4 1 SI 51 11 11 n 
f -errous Chloride S4 •4 14 A 4 11 SI SI ^ 1 11 n 11 

Ferrous Sulfate S4 '4 i4 4 14 11 SI 51 i1 1 11 11 

F'uoOonc Acid * PV 54 S4 54 54 PV S4 34 2 2 PI/ '2 

'^iuorine Gas * NR NR NR N'R NR NR PV PI/ ••R NR PV PV 

-•uosiiicic Acid • •^V 5 4 5 4 5 4 54 PI/ 5 4 54 2 2 PI/ 12 

•Mav neea svntnetic faonc. caroon tillers or nP 201 toocoat. Consult a Dudick 
Corrosion-rrooi. Inc. lecnnicai reoresentaiive icr more comoieie miormaiion on 
inese orooucts. 
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§/ 8/ §/M§/e 
^ / QD / A, / 03 / O) //-jr 1$ / : 

O / Q / O / Q 
/ / J5> ' ,5> 

Co / A, , 03 / <^ 
c^/ §/ C?/ V 

Co / 'V/ c^/ , 
.l_.5KS' 

51 3 3 3 2 1 1 •:,1 3 3 3 n SI 3 3 3 31 

51 1 1 1 1 1 51 1 1 1 1 51 1 1 1 31 

SI 3 MR 3 12 11 51 3 MR 3 2 31 3 MR 3 31 

54 •/« MR 4 4 MR 54 -.a MR •4 4 54 MR MR MR 54 

51 1 1 1 1 1 51 .1 1 1 SI 1 ;1 • 1 31 

•.fl 4 4 4 4 MR '.P 4. 4 4 -VP 4 4 4 VP 

S4 = 4 = 4 = 4 -4 = 4 54 -4 = 4 = 4 44 34 44 54 54 MR 

S3 (4 4 .4 4 14 53 4 4 4 4 S3 4 4 14 51 

51 1 1 1 1 13 51 1 . 1 1 •; 31 1 ;1 '1 S3 

Vfl 54 54 54 34 MR •.R -3 5 3 = 3 53 MR 43 = 3 53 54 

54 MR MR MR MR 14 54 MR S4 MR MR 34 VP 54 MR 54 

Vfl 4 3 4 4 MR \R P 3 :4 4 MR 4 , 3 4 -VP 

•.R 4 1 4 4 MR MR p 1 4 4 MR 4 1 4 VP 

•.R -4 :: 1 -4 -4 MR MR -P -4 ^4 44 MR 44 = 1 44 MR 

54 4 3 4 4 MR 54 4 1 4 4 54 4 1 4 MR 

54 ::R \'R 14 54 14 54 MR MR MR 34 34 MR VP MR MR 

S4 MR MR MR MR MR 54 MR MR MR MR 34 MR MR MR 34 

MR MR MR MR MR NR NR MR MR MR MR MR MR MR MR MR 

NR MR MR MR MR MR MR MR MR MR MR MR MR MR NR MR 

34 l4 MR 14 PV 14 54 14 MR MR PV 34 14 MR MR 34 

34 14 13 14 i4 MR 84 4 13 14 13 34 14 13 14 34 

34 14 13 14 PV NR 54 .4 13 14 PV 34 14 13 14 MR 

31 11 11 11 11 11 SI 11 11 11 11 SI 11 11 11 31 

31 11 11 11 11 12 31 1 11 11 11 31 11 i1 11 32 

34 14 MR 14 13 12 34 14 MR 14 '3 34 14 -VP 14 31 

32 11 11 11 11 13 32 11 11 11 11 82 • 1 11 11 33 

31 11 11 11 n 11 31 1 11 11 11 81 11 11 11 31 

S3 11 11 '1 11 14 S3 11 n 11 ' 1 S3 1 11 1 34 

31 11 MR 11 11 11 31 11 MR 11 11 31 11 VP 1 31 

81 '1 MR 1 11 11 51 ;1 MR 11 : 1 31 1 MR : 1 81 

S3 11 i4 i1 11 14 S3 :i 14 11 ;1 33 •1 14 11 34 

•JR Vfl MR MR PV MR MR MR MR, MR 4^/ MR •.P MR MR MR 

\R \R MR MR MR MR MR MR MR MR MR MR •.P MR MR MR 

1 1 1 1 PV Pi/ n :1 :1 1 PV 1 1 1 P/ 

-V 11 PV 1 1 PV PV 1 PV 11 1 1 PV 1 PV :l PV 

SI 11 1 1 i1 11 11 81 1 11 1 11 31 1 11 11 31 

31 13 13 13 13 12 SI 3 13 13 13 31- ;3 13 13 31 

MR 4 .4 4 14 MR MR 4 14 4 14 MR 4 :4 14 34 

31 11 11 n 1 1 12 SI 1 11 1 ' 1 31 11 1 11 31 

MR Vfl MR MR PV MR MR MR MR MR PV MR VP MR MR MR 

MR 14 MR 14 PV MR MR 14 MR MR P/ MR '4 NR MR MR 

14 '4 ^4 3 PV PV 13 4 13 3 PV 3 4 •3 PV 

34 PV MR MR MR 54 S4 P/ ;Vfl MR 54 34 MR -VP MR 34 

31 11 1 1 11 11 81 1 1 n 1 31 1 :1 11 31 

PV MR MR NR PI/ MR MR -VP -VP P/ PV VP MR MR MR 

34 P\/ PV PV PV MR S4 PV PV PV 41/ 34 41/ PV -VP MR 

34 PV MR PV PV PV S4 P/ MR PV PV 34 PV MR PV 34 

PV MR PV 54 PV p'y P/ MR MR 84 PV 41/ MR MR MR 

31 11 11 11 11 11 31 11 11 11 11 31 1 n 1 SI 

34 P\/ •=V/ PV PV PV 34 PV PV -V A-V 34 41/ 41/ PV PV 

34 14 1^4 14 14 14 34 4 F4 4 4 34 4 54 14 PV 

SI 11 1 1 11 11 11 31 11 11 :1 1 31 1 1 11 31 

31 11 : 1 11 11 11 SI 11 1 n 1 31 :1 11 11 51 

51 1 11 ' 1 11 i1 SI 1 1 n 1 31 1 11 n 31 
31 1 11 11 11 n SI • 1 1 11 ; 1 31 -1 1 11 81 
34 '1 11 PV 11 MR S4 •1 1 11 1 S4 2 2 PV 54 

MR MR PV PV MR P/ MR MR PV PV PV MR VP PV MR 
54 '4 4 p^y 4 PV £4 2 2 1 2 54 1 2 

41/ 54 
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^ / Co / -N / (V, / K? •• 

O / O / ' O / O / Q / cs"/ 
^ \ • Qo / O) / 

=ormaiaenvae F4 4 4 4 4 -4 51 ^ 1 1 t 1 

f^ormic Acia V/? -:4 34 ;4 3 4 NR £4 4 4 4 4 

-•J& Oil 1 4 2 S4 4 4 4 4 NR 31 3 1 1 3 1 1 

^jrturai Vfl 34 34 -;4 3 4 J uw NR -I-' -V 

^uriurvi Alconoi HV 34 34 34 3 4 34 31 31 4 4 4 4 

iasoitne 4 4 4 4 4 4 SI £ 1 1 1 1 

Glucose 4 •4 4 4 4 , 1 51 31 1 1 1 . 1 

Gluconic Acia (50%) piy = 4 3 4 = 4 3 4 FV -"V 34 54 4 £4 4 

Glvcoi 14 •4 4 4 4 14 51 31 11 1 1 1 

Givcoiic AciO NR 34 34 34 34 - 1 54 34 •3 -3 3 13 

Gold Platina iCvaniaei S4 31 NR 31 51 31 SI 34 '4 NR 4 ^3 

jfaoe juice 3 3 3 3 3 1 31 31 1 • 1 1 

Green Liouor S4 4 NR 4 3 1 51 33 1 NR 1 1 

-'eotane 34 ; 1 3 1 i 1 31 4 31 31 -) -1 1 2 

Heotanoic Acia PV 34 34 £4 54 F 1 F^J :3 -3 3 '3 •3 
Hexane F4 51 51 51 31 14 31 SI 12 2 12 2 

Hydrazine i35%) PV NR NR NR NR NR 54 34 NR \R NR NR 

Hydraulic Fluid PV FV PV PJ 13 PJ 51 31 PV PV :i 

Hydrindic Acid (20%) F4 S4 34 54 S4 SI FV 54 14 :4 14 14 

Hydrobromic Acid 120%) F4 34 34 54 34 31 PV S4 14 :3 14 '4 

Hydrocaroons (Aliofiaric) PV 14 14 14 14 11 31 34 11 :i 11 11 

^ydrocarDons lAromatici PV PV PV PV F4 NR 34 34 FV PV n 
Hydrocnlonc Acid (1-25%) F4 S3 S3 S3 S3 F1 S4 54 11 3 n n 
Hydrocnloric Acid (25-37%) NR F3 F3 F3 F3 F1 54 54 PJ z\/ PV 12 

Hvdrotluonc Acid (1-10%)* NR F3 NR NR F3 NR NR NR NR :VR NR NR 

Hydrofluoric Acid 110-53%)* NR F4 NR NR F4 NR NR NR NR •\-R NR NR 

Hydrofluosilicic Acid * F4 F3 NR .NR F3 .PV NR NR 12 12 ov NR 

Hydroaen Bromiae FV PV PJ PV F1 FV PV 34 PV -V PV '4 

Hydroaen Peroxioe i30%) NR FV FV PV F4 FV NR 34 PJ -V ^v :4 

Hydroaen Sulfide 34 4 4 14 3 1 51 31 1 1 i 1 :i 

Hvoocniorous Acid Vfl NR NR NR = 3 • NR NR NR VR \'R NR 

oaine NR -A -4 -A •=3 F 1 FV 14 A 4 

insecticiaes PV p\j FV PV F4 .-V PJ 53 FV -1/ PV 3 

isooncrone PV P/ FV FV ^\/ 54 -"1/ A 4 4 •4 

Isoorooyi Acetate NR NR NR NR NR PJ 54 NR PV -VR •^v S4 

isooroDVi Alcohol 54 FV PV .PV 54 PV SI 51 M i 1 , 1 11 

Isoorooyi Amine PV PJ .PV PV F4 NR PV NR PV 4 PV S4 

soorooyi Ether 84 PV F'J PV F4 .NR 54 34 4 4 •4 14 

Jet Fuel 14 •4 4 14 •4 F-\ SI 51 '1 1 •1 :1 

Kaolin 11 FV .NR .PV 1 1 11 11 PV \-R n 

Kerosene 14 14 '4 14 14 1 SI 31 1 1 11 fi 

Lasso Meroicice ilO%) PV 34 3 4 34 54 = 4 py 34 4 4 4 4 

Lactic Acid (1-20%) F4 14 4 14 •4 SI S4 £ 1 ' 1 1 P ,1 

Lactic Acid 120%-Coni NR 34 34 34 4 51 NR 34 4 2 3 3 

Laurie Acid FV 14 4 14 i3 51 •NR 51 1 1 1 1 1 

Lead Acetate 14 4 4 4 3 = 1 51 31 1 1 • 1 1 

Linseed Oi) S3 1 •1 11 11 11 S4 S 1 1 T T ; 1 

Maqnesium Sulfate 11 11 1 11 11 11 51 51 1 1 11 1 

Maleic Acid S3 S3 S3 S3 51 51 31 54 3 T 1 

Manaanese Salts 14 14 4 •4 4 1 51 31 n 1 1 1 : 1 

Mercury Salts 14 4 34 14 14 ; 1 SI 31 11 £1 11 n 
Methyl Alcohol NR °V FV PV = 4 34 54 31 4 4 :4 4 

Metfivl Acetate NR NR NR NR F4 PV S3 54 .31/ \'R PV 

Methylene Chloride NR NR NR NR NR NR NR NR NR \R VP 

Metfivf Chloride NR NR NR NR NR NR NR NR NR •\R NR -VP 

Methyl Ethvi Ketone VR NR NR NR NR NR zu NR F'V \R Z\J VP 

Mettrvl isoDutvi Ketone NR. NR NR NR NR NR 54 34 F-J \R PV VP 

Milk Products 11 1 1 11 1 31 .3 1 1 1 1 

• Mav neea svninenc faoric, caroon iiliofs or MK 201 toncoai Ct;nsuit a OuQich 
Corrosion-Proot. Inc lecnnicai represeniaiive 'or more comoieie iniormation on 
'nese Droducts. 
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/ ^ ^ ^ / / S> ' <b / '\ . QD / /#/: fir / <^ / <0 / 'N '• / 
'#ir-P 

^ /^l Wi 
SI 1 1 1 11 11 31 1 1 1 1 81 1 1 1 SI 

Vfl 4 4 '4 MR MR 3 4 4 4 MR P 4 4 MR 

51 4 4 4 13 11 31 1 3 1 1 81 1 3 1 SI 

41/ 4V' 4V PV -'/ MR py py py PV MR PV py 

SI 4 4 4 14 14 SI J. 4 4 4 81 4 4 4 S4 

SI - 1 11 11 11 S 1 1 1 1 1 81 1 1 1 11 

SI 1 1 11 11 11 31 1 1 1 1 81 1 i1 1 n 

34 34 34 84 FV P/ S4 4 4 4 PV S4 .4 54 

SI 1 11 11 n 11 51 T : 1 n 11 81 1 i1 1 51 

S4 3 3 3 13 MR 34 3 3 13 13 84 3 13 3 NR 

SI 4 MR 4 13 11 31 4 MR 14 13 81 4 MR 4 SI 

SI 1 1 1 11 n 31 1 1 ,1 11 81 1 1 1 SI 

SI 1 MR 1 11 n S 1 MR •1 1 SI 1 MR 1 31 

= 1 3 3 3 11 SI 2 3 3 '3 SI 2 2 2 51 

3 3 3 3 PV PI/ 3 :3 3 13 PV 3 .2 3 PV 

SI i3 3 '3 13 11 SI 2 12 12 12 31 2 2 2 SI 

S4 Vfl MR MR NR 14 34 NR MR MR MR 54 MR MR NR 84 

PV P/ PV PV 11 11 PV py PV PV 11 PV py PV PV 

FV ;4 14 14 14 NR PV 14 14 14 14 PV 14 14 <<X NR 

PV 14 '3 14 NR FV 14 13 14 14 PV :4 13 14 NR 

81 11 11 11 n 11 SI 11 11 11 11 SI 11 11 11 81 

34 PV ,41/ 4 11 14 84 PV PV 14 11 84 PV PV py F4 

84 13 13 13 13 14 84 13 13 13 13 84 13 13 13 84 

84 PV PV PV 14 84 84 PV PV S3 83 84 PI/ P/ PV 84 

84 .MR MR MR NR PV 84 14 14 12 12 84 MR NR NR NR 

NR MR MR MR NR PV NR 14 14 34 84 NR MR .MR NR NR 

84 •2 12 PV 12 PV 84 12 12 12 12 84 12 12 PV 84 

84 PV PV PV 84 FV P/ PV PV 34 84 PV PV ,oy PV 84 

PV PV PV PV 14 FV PV PV FV 31 81 PV PV ,pv PV 84 

SI 1 1 '1 11 12 81 11 11 n 81 1 1 i1 S3 

Vfl MR MR ,Vfl S3 .MR MR P/ 14 •4 13 NR MR MR NR NR 

-^/ 4 4 •4 13 ,^/ PI/ 4, 4 4 '3 ,py 4 4 4 54 

S4 -U 41/ 4V 3 81 34 P/ py SI 81 FV p*/ ^/ py S4 

34 4 4 4 14 14 84 4 4 4 14 84 4 4 4 S4 

34 4V/ MR PV 14 FV 84 py MR 34 14 84 PV .MR PV NR 

81 11 1 11 11 11 81 11 n 11 11 81 1 1 1 S3 

84 41/ 14 .PV 14 83 84 p/ 14 14 14 PV PI/ 14 PV 34 

84 4 4 14 14 14 84 4 14 14 14 84 4 •4 :4 S4 

SI 1 1 1 11 11 11 51 11 11 11 ' 1 81 1 1 11 52 

SI PV MR PV 11 11 11 °v MR 11 11 11 py MR PV n 
81 11 1 11 11 11 81 ii 11 11 11 81 :1 11 11 S2 

34 4 4 14 14 14 34 4 14 13 -3 PV 4 4 4 S4 

84 .1 11 11 11 84 84 11 1 11 11 84 1 i1 n NR 

Vfl 4 3 13 13 NR MR 4 13 3 •3 NR 4 3 13 NR 

PV •1 : 1 11 11 84 P/ :i 11 11 11 PV 1 i1 1 S3 

81 ' 1 11 1 11 11 31 1 1 i 1 11 81 1 1 11 51 

84 11 ,1 11 11 PV 34 11 11 n 11 84 1 1 1 54 

81 1 1 1 11 11 31 1 11 1 11 81 1 n 1 S 

83 13 3 3 11 12 S3 3 13 13 11 S3 3 3 13 S3 

81 : 1 1 11 11 11 • 1 n 11 1 11 81 1 1 1 SI 

81 1 81 11 11 11 31 1 31 11 11 81 1 SI 11 51 

84 '4 4 14 14 14 34 4 14 14 14 84 4 14 14 S4 

84 P'/ MR PV PV PV 34 FV MR S3 S3 84 py .MR PV PV 

VP ••JR MR MR MR NR MR MR MR MR NR NR MR MR .MR NR 
NR MR MR NR NR NR MR MR MR NR MR NR MR .MR .MR NR 

34 41/ MR PV NR 14 34 py MR 34 84 84 P^/ MR py MR 

34 41/ MR 4 NR 14 S4 py MR 34 84 84 py MR PV .MR 

SI 1 1 11 1 1 1 n 1 SI 1 SI 
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^eavv uijfv Lirinos 

-7^" Of / fO / o .• 0) / 0) / 
^^ 
O / Of / Co / ^\ / / C) / 

Mineral uii 4 4 •,4 4 4 54 51 51 ' 1 1 ' 1 1 

Molasses M 1 1 1 1 5 1 1 1 1 . 1 1 

•Jaonaiene S4 ::4 54 5 4 S3 54 54 54 4 4 4 3 

•jaontna S4 4 4 4 3 4 51 51 13 1 M 1 

•jaDhtnenic Acid PV 4 4 4 - w 54 / 14 4 4 py 

'Jickel Chloride S4 54 1 4 54 :4 •:4 51 51 i1 3 n 1 

'Ackel Platina iBnanti 54 54 54 54 54 4 51 51 11 1 n 1 

Nickel Salts 54 4 ^4 4 3 4 SI 51 11 1 M 1 

Nitric Acid l5%) 84 53 53 S3 53 54 54 SI 13 1 13 '2 

"Jitric Acid (lOAo) S4 53 5 3 S3 53 54 S4 SI 13 2 13 '2 

Nitric Acid |20%I V/? = 4 P4 F4 P4 MR MR S2 14 •3 14 4 

NiTnc Acid |40%I •JR C4 = 4 = 4 = 4 •.R MR 54 4 4 4 4 

Nitric Acid |60%1 \R \R •.R MR -4 \R MR 54 54 -4 54 54 

Nitric Acid iConc.l" Vfl •.•R \R MR ^4 MR •JR •.R MR = 4 MR = 4 

Nitrdbenzene •Vfl MR MR NR MR MR PV MR PV py py PI/ 

Nitrdus Acid •Vfl PV PV .PV .PV py PV S3 13 1 13 12 

Octanoic F4 S4 NR 54 S3 p.' PV S3 14 NR 14 14 

Oils lAnimail 11 11 1 11 n ii 51 SI 11 1 11 :l 

Oils iMinerall 11 11 11 11 11 11 SI SI 11 n 11 11 

Oils IVeaetaDlel 11 11 11 11 ;i n 31 SI 11 n 11 11 

Oleic Acid NR 14 14 14 13 MR S4 51 11 11 12 11 

Oxalic Acid (Sat dl S4 14 14 14 13 SI SI 51 13 n 11 11 

Ozone PV PV PV PV 2 S3 SI SI PV S4 PV S4 

Palmitic Acid PV 54 PV 54 S3 PV PV 54 11 PV 11 11 

Pentacnioretnane PV PV PV PV SI PV SI 34 PV PV PV SI 

PercMloric Acid iVR PV PV PV F4 p/ 51 51 PV PV PV PV 

^erchloretnvlene NR NR NR NR F4 NR S4 S4 14 14 PV 34 

Phenol l0%-10%) NR PV PV PV F4 NR 54 S2 PV NR PV PV 

Phenol l85%) NR MR MR NR P4 MR PV PV NR NR NR PV 

^^hosonoric Acid (Conc.i NR S3 S3 S3 SI MR MR 31 11 1 n 11 

t^hosonordus Oxvcniorioe MR PV PV PV = 4 PV S4 S4 PV P4 py py 

-hosonorous rrichloriae MR PV PV P>/ = 4 -•/ 54 py py -4 py py 

^hthalic Acid PV 51 P'/ SI SI py py 51 11 ' 1 1 

Potassium Bichromate 54 4 4 14 14 54 54 SI 14 1 4 1 

Potassium Bromate 54 14 4 14 14 4 34 SI ,4 •4 14 14 

Potassium Bromioe 54 ;4 4 14 4 4 PV SI 11 M n !l 

Potassium Carbonate 14 PV PV PV 14 4 51 SI 14 NR 14 4 

Potassium Chlorate 54 4 ,4 14 4 :4 51 SI n •' 1 11 1 

Potassium Chlorioe 14 .4 .4 14 3 4 SI SI 11 1 11 1 

Potassium Cvanioe 34 14 .4 14 PV 14 51 SI 11 1 n M 

Potassium Hvdroxioe ilO%)' 14 SI NR SI 14 •4 SI 51 14 NR 14 i4 

Potassium Hvdroxioe iConc.r 34 MR rjR NR 54 51 SI SI MR MR MR MR 

Potassium Nitrate !4 14 14 14 3 1 81 SI 11 1 n 1 

Potassium Permanoanate 14 4 4 4 3 5 1 51 31 PV M 1 1 

Potassium Peroxioe 54 S4 54 S4 ,py P4 51 PV 14 py 4 4 

Potassium Persultate 54 4 4 4 3 S 1 5 1 SI 11 1 11 1 

Potassium Sulfate 14 •a 4 14 3 1 SI SI 1 . 1 1 1 

P'jlostock Chlorinateo NR NR SI NR 34 NR MR 54 NR 1 NR MR 

ProDionic Acid .MR MR NR NR P4 MR PV PV PV •jR NR py 

ProDviene GIvcot .MR 13 3 13 3 "~4 54 54 ;4 4 4 3 

Pvridine MR NR NR NR MR MR MR NR NR NR -MR MR 

Salicylic Acid SI 4 4 •4 4 4 SI SI 11 1 11 1 

Seawater 11 11 .1 i1 1 1 51 SI 11 1 n 1 

Silver Nitrate 31 51 SI SI S 1 .z\/ 51 SI 11 M 1 M 

Sodium Acetate '4 14 ;4 '4 .4 •4 51 31 ;l 1 11 1 

Sodium Bicarbonate 4 4 4 4 4 3 1 5 1 1 T 1 1 

Sodium Bisulfate 4 4 4 4 4 4 51 S 1 1 1 . 1 1 

Sooium Bisulfite 4 4 4 4 4 4 51 SI 1 1 1 

'Mavneea svninetic taoric. C3fUon tiiiers or nP 201 toocoai. Consult a OuOicK 
Corrosion-Proot. mc '.ecnmcai reoreseniative tor more comoiete iniormaiton on 
tnese orooucts. 



I :oa TO tne maximum Temoeraiure or tne oroauct 
- -^n temoeraiure service to 

• "oderaie lemoerature service to 
• •.'3rm Femoerature service to 'CO°F '17 

•i 

^.nmasy joooinas )ODtnoSyLininos 

- -^ormance varies wim conamoris. Consult 
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Q / / .o / ^ / Q 
/ Co / 'N / 03 / 

p / O / O / O /' Q / 
^ PO / p / P / p ' / Q / P / p / P /' p , / rn / Co / 'N / Q: / CT) / 

0 
P P / P . 

SI 1 1 1 1 1 1 1 1 1 4 "1 31 

SI 1 1 1 1 11 1 1 1 1 1 31 1 * SI 

34 4 .4 4 3 '4 E4 4 4 4 3 34 4 4 4 34 

34 3 1 1 1 :1 E4 T 1 1 1 3 4 3 1 3 34 

-V 4 4 4 4 •4 Pp 4 4 4 p.- 41/ 4 4 4 PV 

SI • 1 1 1 1 1 1 1 1 I 1 1 1 SI 

33 1 1 1 1 1 33 1 • 1 1 1 53 1 1 S3 

31 1 •1 1 :1 :1 1 1 : 1 1 1 SI 1 1 1 51 

34 3 :1 1 1 •MR S4 3 .1 :3 1 34 3 4 3 MR 

34 3 2 1 :1 MR 34 3 •2 3 -1 34 3 2 3 MR 

•Vfl .4 3 4 13 MR MR •4 13 4 3 MR 4 3 4 MR 

•,R 4 4 4 •4 MR MR 4 4 4 4 MR 4 4 X MR 

•.R 34 34 34 34 MR MR 3 1 SI SI 3 1 MR 2 4 34 34 MR 

Vfl \R 44 MR 44 MR MR MR MR MR 44 MR •.P -4 MR MR 

-V 41/ PV PV PV 41/ PV PV PV 44 PV 41/ 41/ MR 

PV •? i1 13 11 PV 41/ :3 11 13 : 1 PV 3 . 1 3 MR 

PV •4 •MR ;4 PV PV ,4V 4 NR i4 ;4 PV 4 V/? 14 PV 

34 1 \ 1 11 11 11 i1 11 11 11 i1 34 1 .1 2 S3 

51 1 11 11 11 11 11 11 11 11 il 51 .1 n 12 31 

S3 !1 11 11 11 11 11 11 11 11 1 S3 11 [1 12 51 

34 n 11 '1 11 NR 34 n 11 12 11 54 n 11 12 NR 

51 i3 11 11 11 PV 51 13 11 11 i1 51 3 11 n 81 

51 PV 54 54 54 51 51 PV 54 12 11 51 41/ S4 PV NR 

PV ;i .4V 11 11 PV ,4V 11 PV ,'1 11 PV 1 1 54 

54 PV PV PV PV PV 51 PV PV PV 51 54 pi/ PV PV 54 .. 

,Vfl PV PV PV PV PV 51 PV PV PV PV NR pi/ PV PV NR 

54 :4 14 PV PV 14 54 14 14 PV 14 54 4 i4 PV 54 

54 o\/ MR PV PV PV 54 PV MR 32 52 54 ,41/ MR PV 54 

PV MR •MR MR PV NR PV MR MR 44 54 PV MR NR MR MR 

.MR 1 11 • 1 11 MR •MR 11 n :1 1 MR 1 1 MR 

S4 4'/ = 4 P/ PV 13 34 ,41/ F4 41/ 41/ 54 / = 4 41/ 54 

34 ~v 44 41/ PV 3 34 4'/ 44 41/ 41/ 34 -4 / S4 

34 1 -V 1 :i PV 4'/ ' 1 PV 11 • 1 34 _:n/ 1 MR 

34 4 11 1 11 :4 S4 14 11 .4 •1 34 4 1 4 S3 

34 •4 14 4 14 PV 34 n 11 1 1 n 34 4 ;4 '4 54 

54 1 n n 11 PV 54 11 11 11 n 84 '1 1 54 

51 i4 MR 14 14 11 51 14 MR 14 4 51 4 VF? 4 51 

31 • 1 11 11 1 13 31 1 11 n 11 51 1 1 1 51 

51 1 11 1 i 1 11 31 1 11 11 1 51 1 .1 1 51 

51 n n 11 11 11 51 11 11 11 n 51 1 ' 1 •1 51 

51 '4 MR 14 14 11 31 14 MR 14 14 51 '4 NR 4 51 

51 MR MR MR MR 11 31 MR MR MR 4 51 Vr? NR MR 51 

51 1 :i 1 1 11 51 !l 11 11 n 81 1 , 1 51 

SI 1 1 1 11 3 1 41/ n 1 • 1 51 -\'' 1 1 SI 

51 •4 PV 4 14 PV 51 '4 PV ;4 4 SI 4 14 S3 

51 = 1 F1 41 41 PV SI • 1 11 11 11 SI 1 1 1 SI 

51 ;i 11 1 11 11 31 1 1 11 11 11 51 1 1 1 51 

MR •MR ^ 1 MR MR NR •MR MR 11 MR •MR MR IR 1 MR MR 

PV ^V MR •MR PV NR ,41/ ,41/ MR MR 41/ PV -V \'R M'R MR 

4 4 4 4 13 14 4 14 14 '4 3 114 4 4 4 14 

-Vfl MR MR MR MR NR MR MR NR NR MR MR \R \R •MR NR 

51 1 1 11 13 3 1 1 11 n 11 31 1 P 51 

51 .1 11 1 11 11 SI 1 11 11 11 51 1 1 1 51 

31 1 1 : 1 1 1 S 1 S 1 : 1 i1 11 11 SI 1 1 , 1 54 

51 n 11 1 11 n 81 11 11 11 n 81 1 1 1 51 

51 1 1 1 1 -1 1 1 1 1 SI 1 1 51 

3 I 1 1 1 1 1 31 1 1 '1 1 3 1 1 1 1 51 

Si 1 1 1 1 1 3 1 1 1 1 1 31 1 1 S 1 
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:\iae I lO^'o) 

TXioe i50%) 

:.nioriTe ' j-^:) * 

:niorite ' 

:te 

•are 
:smfate IHVDOI 

.r iPaoerj 

:e 

:e 

: !2%'20%) 
: t20%-50%) 

!50%-70%) 
'•70%-80%) 
80%-98%) 

^ane 
nqe 

'^acnionae 

onic Acia 

:'C Acid !20^ 
• lene 

"OSonate 

"ictants 
:ns 

ad & demineraiizeg 
r tPaoer) 
:il 

Sulfate) 

M / Co / ^ 
/ ^ 

/ 

/ ^ 

' y rh / ' / i Oo / ^ 
s> / ^ 

2^ <b / ^ 
•' 
03 / 

4 4 4 4 4 3 1 3 1 :1 1 1 

4 -,/ -V -1' 4 ] 31 34 3 4 3 

PV 4 i4 4 4 a 3 1 3 1 11 1 1 1 

n 1 1 1 •; 1 31 3 1 1 • 1 1 1 

VR 34 34 34 33 34 3 4 4 4 4 3 

S4 4 4 4 3 34 31 3 1 ~V 1 •i\i ] 

34 4 14 4 3 4 31 31 11 •1 1 

S4 '4 i4 4 13 4 SI 3 1 •^/ 4 P 3 

S4 NR •MR NR 4 331/ 34 34 NR MR MR NR 

14 31 .MR 31 1 •1 31 31 '4 MR 4 

34 MR NR MR n 1 31 34 NR MR MP :i 

F4 MR MR 34 34 = 1 S3 ; 1 .MR NR 4 3 

Vfl MR MR 34 '.,9 54 •3 4 MR MR 41/ £4 

'4 4 4 4 4 1 34 MR Ji/ MR ,41/ :4 

34 4 14 4 4 1 31 £ 1 11 1 •1 ' 
14 4 14 4 •4 . 1 SI 51 11 1 1 1 

14 PV PV PV 14 '1 31 31 14 PV 14 4 

14 14 14 14 14 n 31 31 11 11 11 :l 

14 14 14 14 14 11 51 31 11 n i1 ;i 

14 14 14 14 13 31 31 31 11 11 11 11 

fV 14 14 14 13 n PV 31 11 11 11 n 
S4 .PV PV PV 14 PV 54 31 12 12 •2 :2 

14 .PV PV PV 14 ,°v S3 S3 14 i4 14 14 

11 11 11 11 51 SI 11 11 n ; 1 

14 14 PV 14 14 n SI SI 11 PV 11 n 
F1 34 34 34 34 11 SI SI F4 11 ii ii 

F4 PV PV PV PV SI SI SI 14 14 14 ;4 

S4 32 32 52 32 32 S3 SI 11 11 n i 1 

F4 32 32 32 32 F1 S4 51 13 13 13 !2 

F4 F3 F3 F3 -2 ^=4 NR MR 14 14 4 2 

NR py PV PV NR NR NR PV PV py 4 

>JR PV PV -Iri/ -4 •;R MR MR MR MR MR \R 

34 4 14 4. 4 34 31 3 1 1 1 1 1 
14 4 14 4 1 PV 51 1 1 1 1 

PV 4 14 4 14 PV 34 n •1 ( 1 •' 1 
14 14 14 '4 13 51 SI 31 11 n 11 • 1 
PV NR NR NR F4 NR S4 NR PV PV -41/ .-V 
.MR MR NR NR NR NR MR NR NR NR •MP NR 
F4 •4 14 :4 13 34 SI 31 11 11 1 ! 1 

NR MR NR NR = 4 NR PV MR 14 4 

S3 14 14 '4 13 34 SI 31 11 n 1 n 
MR = 4 F4 r4 4 ^4 MR 31 14 14 4 :4 

NR MR NR NR F4 NR PV NR PV NR PV 
14 4 NR •4 4 4 Si 54 13 MR 13 .3 
84 P>/ PV P\/ F4 NR SI MR PV PV PV 

PV •4 i4 :4 14 -V 51 SI 11 11 1 1 
14 4 :4 ••4 14 4 SI 31 11 n • 1 T 
F4 : 1 n '1 11 !4 SI 31 11 n •1 1 
14 4 14 .4 14 :4 SI 31 11 1 n 
14 4 PV .4 .3 '4 51 31 1 'V 1 1 
NR MR NR NR NR NR PV MR 14 PV 4 •4 
14 .4 14 4 13 •4 SI 31 11 n 1 ' 1 

S3 •4 14 .4 13 51 SI 5 1 n n 1 1 

• 'vtav neea svntnctic taOnc. caroon ft^ers or nP 201 toocoai. Consuu a L/UOICK 
uorrosion-Prooi. inc. tecnmcai reoreseniaiive tor more comoiete iniormanon on 
tnese oroaucis. 



:emoeraxure Limtxs 

Product" 

Protecta-Coat 

(Substrate'' 

Series iCtiemicai Prvaenvl 

Metal 

t-Crete 
Metal 

•Flake 
Metal' 

PratectofGIass 
Metal" 

Protecto-Line 
Metal" 

900 IHiah Molecular Weiotit Vinvl Esten 160 

Concrete/Steel 

Concrete 

Concrete 

Concrete 

Concrete' 

160 

Metal' Tile/Concrete" 

Metal Concrete 

700 lAoauc! Curea tooxvi CO •CO 

600 iBisonenoi Poivesteri •30 7 -i • 30 --a 

700 IHaioaenarea roivesten •30 T; • 30 54 

300 IVinvi Esten •30 • 30 54 

900 IHiah Molecular Weiatit Vinvl Esten •30 Fa •30 :;4 

•,OOQICoai ran 130 '•I •30 "d 

;;eei; L.jnsiani i-'ow Sieei Drv or iniermjt-
•ont Soiiis: ,rCO"F i93"Cl ;o 3aO"F i96"Cl 

-jncrete: Lonstani r-iow 

300 (AdOucT Cured Eooxvl •'Jot flecommenoeo 300 •50' 

300 iVinvi Esten Vox Recommenoeo 350 ro
 

O
 

'ntermittent Soiiis, otnerwise maximum 
lemoerature IS 150°F 

600 iBisonenoi Eoivesteri •80 33 •00 ' 1 

700 IHaioaenarea Polvesten ISO 33 160 7T 

800 1 Vinvl Esten 
o

 
CO 

33 cn
 

O
 

71 

900 iHiah Molecular Wetatxt Vinvl Esten 180 :33 160 71 

Metai: immersion: urv Metai: 350°F (121 "CI 

300 lAdduct Curea Eooxvi 150 65 250 121 

600 iBisohenoi Polvesten 160 71 140 60 

700 IHaioaenarea Polvesten 160 71 140 60 

300 ! Vinvl Esten 160 71 140 60 

' Steei: Constant Flow 

•00 1 Amine Curea Eooxvl 

o
 

0
0
 

32 150 '1 

300 lAaduci Curea Eooxvi 160 •60 -1 
600 IBisonenoi Polvesten 100 • 50 "1 
700 iHaioaenatea Polvesten 160 -' 1 60 -1 
800 1 Vinvl Esten 160 71 160 71 

Steei: Constant MOW ana immersion 

Concrete: Constant Flow 

300 (Adduct Curea Eooxvi 160 71 160 71 

600 IBisonenoi Polvesten 

o
 

C
D 

33 180 33 
700 IHaioaenatea Polvesten 180 33 180 33 
300 t Vinvl Esten 

O
 

C
O

 

33 ISO 33 

' Steei Tiie: Constant Flow ana immersion 

100 lAmine Curea Eooxvl Not Aooiicaoie 160 - f 

BOO IBisonenoi Polvesten' Not AoDiicattie 160 - 1' 

700 IHaioaenatea Pdtvesten' Not Aooiicaoie 160 f 1' 

Grout 600'700 nours not to exceea 
2 incnes in neotn 

• Note: For more information on Grouts 600 ano 700 oiease consult wnn a Duciick 
;ecnnicai representative. 



-roc:uc:L' 

There is a uuaicK Corrosion-t^roo! proauct 
• T Droieci vinuaiiv anv area or a niant ana 
jHv Diece or aroauction. storaqe or nan-
:lina eauioment Trom tne corrosive er-
•ecxs 01 moisture ana cnemicai attacK. 

Seven stanaara oroauct lines are avaiiaoie 
jna eacn orrers a range or oroaucis ae-
.eiooea to meet tne saeciai reauirements 
rncounterea in most manutactunna or 
crocessina environments. However, anv 
oroauct ;n anv svstem can oe moaifiea to 
tailor tne onvsicai. mecnanicai. environ­
mental or .aoDiication orooenies to the 
.niQue neeas of a soeciric aooncation. 

A series ot catalogs is available descrioir-
tne soecinc orooerties ot eacn oroauct i 
•acn or these svstems. Of course, our 
'actorv oersonnei are available to worK 
.vitn vour arcnitect. or plant managemei 
engineering, ana maintenance personnel 
to recommena a stanOarO or custom tor 
muiatea OuaicK Corrosion-Proot proOuct 
r.hat meets vour exact performance ana 
ourabiiitv reauirements. 

Pmtecto-Coat. a series of hign-ouiid. 
glass-flake tilled coatings tor fast eco­
nomical application Ov orusn, roiier or 
sprav. Corrosion protection can range 
from mild atmospneric exposures to im­
mersion, depenainq on tne resin case and 
me tinisnea OFT 

2. Protecto-Crete. an unreinforced 
monolithic floor topping of amine adduc 
cured eooxy. It is several times stronger 
than concrete ana resistant to dilute 
chemical spills. 

% 

3. Protecto-fiake, a series of heavny glass-
flake filled, trowel applied tank linings es­
pecially suitable for continuous immersion 
in high concentrations at high tempera­
ture. Two fire retardant graces are ayail-
able as standard products in this system, 
as well as offering FDA approval for food 
contact. 

Protecto-Glass systems use the original 
glass mat reinforcement principal to 
achieve good corrosion resistance to a 
broad range of chemical'elements inclui 
ing oxidizing agents and hot alkalis. 

5. Protecto-Line. a reinforced monolithic ves­
sel lining or floor topping system offering 
FDA approval. A variety of resins, rein­
forcing fabrics ana curing agents provide 
chemical resistance ranging from mild 
ambient exposures to hot spills of strong 
acids. 

Protecto-Seal. a series of reinforced tile 
chest rehmng products developed espe­
cially lor the needs ot the pulp and pap 
industry A choice of epoxy. polyester c 
vinyl ester resin formulations provides 
chemical protection from pH 1-14. 

Grouts provide the superior corrosion g, 
tection and high compressive strength . 
permanently anchor heavy eguipment. 



APPENDIX D-10, DATA SHEET #3 

TECHNICAL SPECIFICATIONS FOR CARBOMASTIC SYSTEM 
MANUFACTURED BY CARBOLINE COMPANY 
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CARBOMASTIC #14 
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SELECTION DATA 

GENERIC TYPE: Epoxy-coat ur. Part A tn<l Paa S mixad 
prior to application. 

GENERAL PROPERTIES: A haavy duty, high build, 
cpoxy-coal tar coating (or tha prouction of iteei and 
concreta in Immersion service. Can be applied at thicknesses 
up to 12 mils 1305 miaonsi per coat. Cures to a hard, 
smooth finish. Simple 1:1 mixmg ratio. Goth components 
have low viscosity resulting in easy mixing.' 

RECOMMENOEO USES: Lining for tanks, piping, 
trenches, sumps and as heavy duty maintenance coating for 
steel and conaeu - splash, spillage and fumes. Widely used 
for protection of offshore structures, marine installations, 
and pilings. Also as lining for barges and tankers carrying 
sour cnxle, pevoieuro products and salt water ballast. 
Recommended for conaete and steel surfaces in sewage 
ueatment planu, paper mills, chemical plants, etc. Excel* 
lent protection^ underground surfaces. 
NOT RECOMMENOEO FOR: Immersion in aromatic or 
ketone soivcnu; strong oxidizing acids. 
CHEMICAL RESISTANCE GUIDE: 

COMPATIBILITY WITH OTHER COATINGS: Obtain 
specific recommendation before applying over old coatings. 
Coating It self-priming. Can also be applied over thin film 
irorganic zincs, caulyzed epoxies or others as recom* 
mervied. Accepuble primers for steel are Carbo Weld « 11 
or Carbomastic ffO. For concrete an epoxy surfacw may be -
necessary. 

SPECIFICATION DATA 

THEORETICAL SOLIDS CONTENT OF MIXED MA­
TERIAL: 

By Volume 

Carbomastic #14 75% ± 1% 

Spbsbaed 
Expoturi Immersioa Spiibpa Fumu 

Acids Vary Good Ezciiient ExalieiU 
Alatiu Vary Good Ezcalliat ExcaltanI 
Salranu Good Vary Good Vary Good 
Sjit Exccilint Excdiint Excaiicnt 
Waur Ezcaliant Excallant Excallant 

TEMPERATURE RESISTANCE: (NotHmmersion) 
Continuous: 200*F (93*C) 
Non-continuous: 250*F (121*C) 
For immersion, temtaeraturi depends on exposure, but 
maximum is 120^F (54*C) 

FLEXIBILITY: Fair 

RECOMMENDED DRY FILM THICKNESS PER COAT: 
8 mils (205 miaonsi 

THEORETICAL COVERAGE PER MIXED GALLON* 
1203 mil tq. ft. <29.4 sqjn/l @ 25 microns) 
150 sq. ft. at 8 mils (3.7 $qjn/1 © 205 miaons) 

'NOTE: Material losses during mixing and application wilt 
vary and must be taken into cciuideration when' estimating 
job reqtdremenu. 

SHELF LIFE: 2 years 

COLORS: Black and Dark Red only 

GLOSS: High initially, becomes flat 

ORDERING INFORMATION 

Prices may be obtained from Carboline Sales Representative 
or Main Office. Terms - Net 30 days. 

SHIPPING WEIGHT: 

Carbomastic #14 
Carbomastic Thinner 

Surfaca Priparatiaa#1 

rs 10*1 

28 lbs. 112.7 kgsG 
9lbt.inl'i 

<4.1 kgs.) 
9 lbs. in I'l 

(4.1 kgi) 

13S bi. <61.3 kgs.) 
45 bt in 5't 

(214 kgs.) 
4SbLin5's 

(214 kgsj 

FLASHPOINT: (Pinsky-Uartint Closid Cup) 

WEATHERING: Good (chalks) 

ABRASION RESISTANCE: Very Good 

SUBSTRATES: Apply to properly prepared concrete, sue! 
or others as recommended. 

TOPCOAT REQUIRED: None required. May be topctjated 
with (Tarboline intifouiirtg paints as directed. Coal tar 
bieedthrough is likely with men topcoats. 
Way 77-Replacas Oct 76N 
To tn« el our kAowlaOoo »• ueftnleal diu conuinoO horoUi MO UUO onO sMurru at tlw oato of liiiiaiwo anO ara luolaet to cluno* 
wTtiiout prior AotMo. Uaar anutt conun CartMtina «a varUv corroetnaaa Poforo •pacKvIno or oroartne. No euaraoMo ol accuracv ia aiMo or 
UnpiiaO. wo tuaranuo our prooucu M copterm IP CarPoitna puariiy conwoi. Wo aaaumo no raaponaiciMtv tor cowaraea. partormaoca or Iniuriaa 
raauiUnfl fren* uao. Uabliliv, t( sny, la llmltM ta raplacomani e( products. PrIcu and con dau II ihown, ara sudlost Id ctianee iritlwui prior 
noUco. NO OTHEH WAARANTY OR QUAHANTEE OF ANY KINO IS MADE EY THE SELLER. EXPRESS OR IMPLIED.STATUTORY, 
BY OPERATION OR LAW, OR OTMERWidS. IMCLUOINO UERCHANTAaiUTY ANO PITNESS PGR A PARTICULAR PURPOSE. 

Carbomastic #14 Part A 
Carbomastic #14 Part 8 
(Carbomastic Thinner 
Surface Preparation #1 

78'F (26*C) 
BB'F {u'a 
73*F |23'C) 
60°F (16*0 
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\PPL1CAT10N INSTRUCTIONS 
TnrM Mutructloni ir« not Uii«no«<i lo mow oroouct rtcomminoiuoni (or ipicKic Hrvtc*. TMv *r« luuM u an lid In d(i(/minui9 corric 
vjiiaca pftparation. mixlr>« InitrucUoni, ana aopiicauon proctour*. U It aiiumad mat ma propar product (tcommaiMailona naaa paan maaa 
rrtata tnatiuctloni mould ba loilowaa ciotaiy to ooiam ma majumum tarvica Irom ma maiariait. 

SURFACE PREPARATIONS: Remove any oil or grease 
from surtaca to be coated wiin clean rags soaked in 
Carbotine Thinner ff2 or Toluol. 

Steel: For immenion service, dry abrasive blast to a White 
Meui finish in accordance with SSPC-SP 5-63 to a degree of 
cleanlineit in accordance with NACE #1 to obtain a 2 to 3 
mil 150-75 micronf blast profile. For Non-immersion, dry 
abrasive blast to a Commercial finish in accoroance with 
SSPC-SP 6-63 to a degree of deanlineu in accoroance with 
NACE #3 to obtain a 2 to 3 mii (50-75 micron) blast 
profile. Acceptable for non-imtnenicn SSPC-SP 3-63, 
power too) deaning. 
Concrau: Do not coat conaetc ueaied with hardening 
solutions unless test patch indicates satisfactory adhesion. 
Do not apply coating unless conaete has cured at least 28 
days @ 7S*F (24*0) and 50% RH or equivalent time. Apply 
to properly pi'eparad conaete that was acid etched or 
sweep undblasted. 

MIXING: Mix separately, then combine and mix In the 
following proportions. 

Carbomastic #14 Put A 
Cartiomastic #14 Part 8 

2 CaL Kit 

IGaL 
IGaL 

10 Gil Kit 

5 Gals. 
SGak. 

Thin up to 25% by yolumt with Carbomastic Thinner. 

POT LIFE: 6 hours at 75*F (24*C) and less at higher 
temperatures. Pot life ends when coating loses body and 
begins to ug. 

APPLICATION TEMPERATURES: 

Material 

Normal 
Minimum 
Maximum 

Normal 
Minimum 
Maximum 

65-8S*F (18-29*0 
55*F(13*0 
90*F (32*0 

Ambiiet 

Surfacas 

60-95*F (16-35*0 
50*F(11J*O 

120*F (49*0 

Humidity 

60-90'F (16-32*0 
50*F (1G*0 

1211*F (49*0 

20-75% 
0% 

85% 

Special thinning and application techniques may be re­
quired above or below normal conditions. 

SPRAY: Use adequate air volume for correct operation. 
Hold gun 8-10 inches from the surface and at a right angle 
to the surface. 

Use e 50% overlap with each past of the gun. On irregular 
surfaces, coat the edges first, making in exua pass later. 

NOTE: The following equipment hat been found suiuble, 
however, equivalent equipment may be substituted. 

Convenuonai: Use 1/2" !i3. Mat't. Hose. 

Ufr. &Gua Fluid Tia AlrCao 

67 67 PB ainks#IBar 1162 
DiVilbissP-MBC 

orJGA 0 64 
ippru d]86* 1.0. ipprox 11 cfm 0 30 psi 

Airless: Use 1/2" I.D. Mat'l. Hose. 

Mfr. 8i Gun* 

Graco 207-300 
Bioks Model 520 
Either of theibovi (OiVilbiss) Hutkie 

Pump 

Bulldog 30:1 
Jupitar 80 

*Reveri-A-Clean tip is recommended. Use • ilSl" tip with 
2400 psi. 

BRUSH: Use medium bristle brush. Use full brush to apply 
- avoid rebrushing. 

DRYING TIMES: 
Between coau: 50*F (10*C) 

60*F (16"C) 
75*F (24*C) 
90*F (32*q 

In sunlight, topcoat within 36 hours or wipe eurface with 
Carboline Surface Preparation #1, to insure good adhesion 
of next coat 

Final cure: For 60*F (16*0 
immersion. Halt 75*F (24°C) 
the time for 90'F (32*0 
non-immenion. 

72 hiMjrs 
38 hours 
IShoua 
Shoun 

10 days 
7 days 
3 days 

Force curing is suggested for ail tank linings. 

If final cure is atuirsed and recoat is necessary, special 
surface preparation may be rsecessary. Excessivo film 
thickness or conditions of poor ventilation require longer 
dry times. Excessive humidity or condensation on the 
surface during curing may result In a surface fiaze or blush. 
This should be removed by water washing before ricoating. 
In extreme cases, this can interfere with the csirc of the 
coating. 

CLEAN UP: Use Carboline Thinner #2 or Xylol. 

STORAGE CONDITIONS: 

Temperature: 45-110*F (7-43*0 Humidity: 0-1(X)% 

For mora detailed information please consult specific 
Carboline Application Guides. 

CAUTION: CONTAINS FUUIUABU SOLVENTt. KEEP AWAY FROU SPARKS ANO OPEN FLAMES. IN CONFINED AREAS WOAKMEN MUST WEAR 
FRESH AIRLINE RESPIRATORS. HYPERSENSITIVE PERSONS SHOULD WEAR GLOVES OR USE PROTECTIVE CREAM. ALL ELECTRIC EQUIPMENT 
ANO INSTALLATIONS SHOULD BE MADE ANO GROUNDED IN ACCOROANCE WITH THE NATIONAL ELECTRICAL COOt IN AREAS WHERE 
EXPLOSION HAZARDS EXIST, WORKMEN SHOULD BE REQUIRH) TO USE NONPEAAOUS TOOLS ANO TO WEAR CONOUCTIVE ANO 
NCNSPAAKINO SHOES. 

ST. LOUIS, MO. 63144 • 314-644.10( 350 HANLEY INDUSTRIAL COURT 
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350 HANLEY INDUSTRIAL COURT • ST. LOUIS, MO. 63144 • 314-644-1000 

SELECTION DATA 

GENERIC TYPE: Epoxy-coal lar. Part A and Part 8 mixed 
prior to application. 

GENERAL PROPERTIES: A unique heavy duty high build 
epoxY'Coal tar primer conuining inhibiting pigments. De­
signed to give maximum protection against sub-film cor­
rosion of steel. Hat simple one to one mixing ratio and long 
pot life. Excellent chemical resistance including immenion 
service. Can be used over power-tool cleaned surfaces in 
non-immersion service. Brown color provides application 
contrast when used with black epoxy-coal tar topcoats. 
Easily applied by conventional or airless spray at recom­
mended 8 mil <205 micronsf thickness. May be used as a 
primer or topcoat depending upon service. 

RECOMMENDED USES: Carbomastic #3 is generally used 
as a prime coat under Cartxunastic #14 for an epoxy-coal 
tar system. Uses would indude: heavy duty ituintenance 
coatings in water, brine, caustic and acid enviroruncnu, 
lining lor water, brine and cruda oil storage tanks, hlaving 
outsunding resistance to HjS, it is widely used in water 
and sewage pUnu and pulp and paper mills. Also used on 
off-shore drilling itruaures and marine installations. Excel­
lent protection against severe splash and spillage of acids 
and alkalies. 

NOT RECOMMENDED FOR: Immersion in aromatic or 
ketone solvents; strong oxidizing exposures. 

CHEMICAL RESISTANCE GUIDE: 

Splash end 
Expouuc Immersion Spdlape 

Acitli Very Good ExctUant 
Alkalies Ezuitent Exci&iot 
Solvenis Good Very Good 
Salt Excellent Exeillant 
Water Exceitcni Excaltent 

TEMPERATURE RESISTANCE: |non-immersion) 

Continuous 
Non-continuous 

200''F (93*C) 
2aO*F (138*C) 

Temperature resistance In Imtttersion depends upon the 
composition of the immersion solution. 

9 
FLEXIBILITY: Fair 

WEATHERING: Good (chalks). 
Nov. 76-N 

ABRASION RESISTANCE: Good 

SUBSTRATES; Apply to properly prepared steel or other 
metallic surfaces as recommended. 

TOPCOAT REQUIRED: Carbomastic #14 is typically used. 

COMPATIBILITY WITH OTHER COATINGS: Designed as 
a primer for application directly to the substrata. May be 
applied over cauiyzed epoxies, phenoiia or others as 
recommended. 

SPECIFICATION DATA 

THEORETICAL SOLIDS CONTENT OF MIXED MA­
TERIAL: 

By Volume 
Carbomastic #3 7611* 

RECOMMENDED DRY FILM THICKNESS PER COAT: 
8 mils (205 miaons) 

THEORETICAL COVERAGE PER MIXED GAtlON:* 
1219 mil sq. ft (29.8 sq.m/1 @ 25 microns) 
152 sq. ft. at 8 mils (3.7 sq.nt/1 9 205 miaons) 

*NOTE: Material losses during mixing and application will 
vary and must be taken into consideration when estimating 
job requirements. 

SHELF LIFE: 2 years 

COLORS: Brown only 

ORDERING INFORMATION 

Prices may be obtairted from Catbolirte Sales Representative 
or Main Office. Terms - Net 30 days. 

SHIPPING WEIGHT; 
rs KTs 

Cifbomistic #3 3Blbt|l6Jkgs) 1S5 Ibt (7(14 kgs) 
Carbomastic Thinrttr 9 lbs in I's (4.1 kgtl 45 lbs in 5's (20.4 kgs) 

FLASH POINT: (Pensky-Martens Closed Cup) 
Carbomastic #3 Part A 57*F (14*0) 
Carbomastic #3 Part 8 94*F (34'Cl 
Carbomastic Thinner 73*F (23*0) 

til* leeniUcxi e«l« canutn«d *r« wue *n« accw at* a: >tu< <(ata «( lituaAce and ar« wotact M crune* 
it Mntaca CaruMlM la Mrttv uufaetnaa* uiA#a uu-Kvtna « jir/iaflM. Ma auaianiM aMuracv It ftvnn tt 

TO the bat* ol our know* 
wlinout ofiot nouca. Utaf MMitt contact CarooilM to v«nty corfacinatt Mlora io«ciiv*n« ot .ircaitna. Mo euwiniM o( tccuracv It «t««« • 
ImpiiM. w« euarantM our preoucu to conlorm le Carooiina quwity coniroL wa atturr.* no oo^^joiuty tec cciwrae*, ncriorminco oi MluiM 
rttuiiinc from uta. Uaoiuty, II any, U limliad to laaiacamcnt el (troducti, Prices »ne coti oat:. U trn wttnni orler 
nottee. NO OTHER WARRANTY OR GUARANTEE OF ANY KINO Mnr.r - - -
BY OPERATION OR LAW OB OTwao---- - -



APPLICATION INSTRUCTlbNS 
L^r-r- "'vtM iniiruciioni ir« not lnl«nd«d (o tnow oroduct ricomm«nd4(lont lor loMjtic Mivtc*. Thoy <r* luuM It in lid in dili/mlnlnf cornet 

wiiic* orioiridon, Riixlno initructiont. tnd looiiciilon oroodun. it li luumad mil tni oroov product nconunirvditlani nin MIM mid«. 
initructiont tnouia b« loiiowoo cioniy to ootiln tni miximum tirvic* from tni miiiruit. 

SURFACE PREPARATIONS: Removt'iny oii or greava 
from iuriaca to b« coated with dean rags soaKed in 

. Carbolino Thinner ff2 or Toluol. 

Steel: For immersion servia, cry abrasive blast to a White 
Metal finish in accordance with SSPC-SP 5-63 to a degree of 
deanliness in accordance with NACE #1 to obtain a 2 to 3 
mil (50*75 microns) blast profile. 
For Non-Immersion service, dry abrasive blast to a Com­
mercial Blast finish in accordance with SSPC-SP 6-63 to a 
degree of cleanliness in accordanca with NACE #3 to 
obtain a 2 to 3 mil blast profile. Power tool cleaning it 
accepubie for non-immersion; SSPC-SP3. 

MIXING: Mix separately, then combine and mix in the 
following proportions: 

ZCalKit. lOGilKit 

Carbomastic #3 Part A 
Carbomastic #3 Part B 

1 Gal. 
IGaL 

SGak. 
SGaU. 

[J-: 

0 

Thin up to 25% by volume with Carbomastic Thinner. 

POT LIFE: 6 hours at 7S*F (24*C) and less at higher 
temperatures. Pot life ends when coating loses body and 
begins to tag. 

APPLICATION TEMPERATURES: 

11 
» 

I 
II 

Normal 
filinimum 
Maximum 

Normal 
Uinimum 
Uaximum 

Mattfial 

S5-80'F 118-27^0 
SO'FIIO'C) 
90*F (32^Cl 

Ambitot 

65-85'F (la-ZS^C) 
50"F (10'C) 

120''F (43*0 

Suflicts 

65-85"FI18-2rC) 
50*F (lO'C) 

120'F (49'C) 

Humid if V 
NA 
0% 

8S% 

Spedai thinning and application techniques may be re­
quired above or below normal condition. 

SPRAY: Use adequate air volume for correct operation. 
Hold gun B-10 Inches from the surface end at a right angle 
to the surface. 

Use a 50% overlap with each pass of the gun. On irregular 
surfaces, coat the edges first, making an extra pass later. 

NOTE: The following equipment has been found suitable, 
however, equivalent equipment may be substituted. 

Conventional: Use 1/2" 1.0. Mat'!. Hose. 
f-

Mlf.& Gun 

Sinks #18 Of62 
OiVilbissP-UBC 

or JGA 

Fluid Tip 

67 

A'v Cap 

67 PB 

54 
ipproz .086" 1.0. rpproz 11 dm # 30 psi 

Airless: Use t/2" IT). Mat'l. Hose. 

Mfr.&Gua 
OiViibissJGB-5Q7 
Graco 205-591 
Bioks Uodd 500 

Pump* 

QHA-50a 
Prtsidtnt30:l or Bulldog 30:1 
Uarcury 5C 

'Teflon packings are recommended and available from 
pump manuf acturar. Use a A)26" tip with 2400 psi. 

BRUSH OR ROLLER: Apply with clean, shon-bristled 
brush and avoid rebrushing. 

DRYING TIMES: (at recommended thickness) 

Between coats: (Note 2) 
4dayf @50'F{10®CJ 

48 hours ^ECFIIG^CI 
24 hours © 75'F (24*01 
12 hours @90*F(32*C) 

Final cure:* 
Immersion service: 
14davs©50*F |10*C) or 

7 days €> 75*F (24*0 
4days@90*F (32'C) 

Non-immersion service: 
4 days©50*F (10*0) 
2 days 75*F |24*C) 
1 day @90*F (32*C) 

'If Final cure is anained and recoat is necessary, spedaJ 
surface preparation may be required. 

NOTE 1: Excessive humidity or condensation on surface 
during curing may result in a surface haze, or blush, which 
must be washed off with water before recoating. 

NOTE 2: If exposed to sunlight for more than 36 hours 
wipe with CartMline Surface Preparation #1 before topcoat-
ing. 

CLEAN UP: Use Carboiine Thinner #2 or xylol. 

STORAGE CONDITIONS: 

Tempwature; 45-nO*F (7-43*0 

For more deuiled Information 
Carboiifw Application Guides. 

Humidity: 0-]0(}% 

please consult specific 

CAUTION: CONTAINS I^AUUA8L£ SOLVENTS. KEEP AWAY FROU SPARKS ANO OPEN FLAUES. IN CONFINED AREAS WORKMEN MUST WEAR 
FRESH AiRUNE RESPIRATORS. HYPERSENSITIVE PERSONS SHOULD WEAR GLOVES OR USE PROTECTIVE CAEAU. AU ELECTRIC EQUIPMENT 
AND INSTALLATIONS SHOULD BE UAOE AND GROUNDED IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE. IN AREAS WHERE 
EXPLOSION HAZARDS EXIST, WORKMEN 6HCMJLO BE REQUIAEO TO USE NONFERAOUS TOOLS ANO TO WEAR CONDUCTIVE AND 
MONSPARKINQ SHOES. 

v:: 

5C0 HANLEY INDUSTRIAL COURT carboiine ST. LOUIS, WO. 63144 • 314-644-1000 
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•a 
introauciion 
Over 340 corrosive environments are 
dassmed bv tneir effect on CEILCOTE 
CORROSION CONTROL PRODUCTS. 
23 aetermineo by laboratory test arxi 
"ekl exoenence. 

Many aobiications are comoiicateO by 
mixtures oi cbemicais ana unexoecteo 
lemoeraiure tluctuatxxts ounrtg 
ooeranon. There may aiso tje oifficult 
conoitions ounng prooixx instailatioa 

For these reasons, it is wise to consult ~ 
iMaster euOOers Technotogns oefore finai' 
material selection in guesoonaofe 
3ituaQcns 

•e 

How to use this guide 

Examoie: A steet tank for ctecnooialing 
jsing aao-coooer solution at 160»F. 
Select the best combination of materials 
;o orotea the tank interior aixi extenor. 
loor ano trencnes 

1. Tank Lining 

Locate -Cooper Plating, Add" In the left 
^ano column. Since the tank ntenor may 
:e suoiecteo to possibie imoact from 
'ailing pans this should be a heavy outy 
polyester lining. All of these are rated 
A-1. so you have a choice of CeOcrete. 
Flakeline lOO Series or Ceteote Lining 
System. Rakeline could be ruled out if 
there wiil actually be imoact or abrasioa 
Choica between a Ceiicrete or a Ceikxne 
Lining senes product wM deoend on 
economy or customer preferencs 

2. Tank Extertor 

Refer to the columns under "Ught Duty 
Linings' All are rated A>1 exceot 
Flakeline 600. rated A'2. Any of these 
products can be used, since those rated 
suitable tor immersion are more ifian 
enougn for soiitaga Theroiore. we use 
either one of the two lower cost orooucts 
— Flakeline 300 or 600. Also refer to the 
GeilGard section of the chart 

3. Roor and Trenches 

Consioer first that the fkxir is subiecteO 
to soiils (2) ano the trench to immersion 
11). Consioer also that spills cpol rapidly; 
the floor proiection may see 140»F. or 
iess One of the Ceiicretes would be the 
best orotectiort However, if the 
houseKeeomg will be good ano soills 
nfreouent you may select Corocrete T. 
which IS good to 120"F.. ano is nxsre 
economical. 

Rpr trench lining, consider that wfien a 
tank is emoneO. preferably through a 
pipe from tank to trench, there may be 
exDOsure to 160®F. Yoa therefore, 
•eouire a neaw outy lining; one of the 
Ceiicreies would be most ecorKjmxsU. 

Key to Chemical Resistant Chart 
Rating 

A 

B 

Good to maximum temperatura of proouct In many cnaea, the 
maxMTium temperature recommenoalion vanes fortha typs of 
substrata or type of aervica See the temoeratura limit chart a 
(oppoBaBpaoaMt^-V;>v.-^_.: -:.-Lr 

—<r3f-'iGood to ^ 

- Jl^^'5^to"lOOPF.(38»C4 
Rating "E'isusad tor ambient temparalure —T . v-^ 
1. Immarakxt. consant ilowr or condensing vapota. This condtteba^ 

tanks, stacks, trenchaa. and floora with trapuent sodis that ai« 
^5; 

thto are rM wtthedjpjji|uta attojm 
slFumes ttiatlire vat Okaly to condeiM' 

'ttiihk the product wfl ynrtL txithm 
N Not reoommen^-im^ are many mw'whm 

beusadtorshcntannexpoauascryerydauis 
conditions are hequendy tound In chemicai wai 
Thasa require oonauiiation with Master Btddera Teclm 

Comments on ratings and product use 
1. A product rated C-t (14(y»F. 

immersioni can be assumed to rate a 
higfier tertiperature for soiilage. 

2. Flakelino 222HT 
To achieve its maximum temperature 
rating of 150°F., Flakeline 222HT 
must be applied in three coats on 
steel, to a thickness of 45 to 75 mils. 

3. Any product rated T or N for 
exposure to a strong, volatile solvent 
like Ethyl Acetate. Ethyl Ether or 
Methylene Chloride (one of the most 
difficult) could be suitable for splash 
and spill service because tfie 
solvents evaporate so quickly. 

4. A Light duty lining such as Rakeline 
252. rated A-1 (gooo to 130°F.) in a 
weak solvent like Hexane. can 
actually be used at much higher 
temperature if there is no water 
present 

5. Rakeline 200 Series rated E-1 (to 
100®F.) in aqueous solutions will tie 
satisfactory, in most cases, if the 
temoerature outside the tank 
reaches 100F-20°F higher man mis 
aunng me day. 

6. Resin Toocoata. — i^T — fOetta T) is 
the giffefenca between me vessel 
contents ano me outsKle temoerature. 
There is evidence mat restn topcoats 
on Rakeline 100 Senes can fail by 
blistenng if me OT is higher than 
90®F. As a general rule, we rate me 
top coated Rakeline at 160"F. 

7. Sealants are rated only for soiilage 
service. In many cases they can also 
be used in immersion servic& 

a. For aggressive conditions m 
concrete vessels, use an elecmcally 
conductive pnmer so me lining can 
be spant tested for voids. 

9. Rocnng is rated for temperature 
resistance cn me basis of me first 
column: Freouent or Severe Soills. 
Constant flow over a floor, or 
puddles in floors, are considered 
immersion service. 

10. Rakeline 100 Series linings are not 
recommenoeO for concrete sunaces 
simory because it is impossible to 
test me mickness with a magnetic 
gauge. Thickness of omer linings is 
easier 10 control. 



Product Temperature Limrts 
fWet Service unless Indicated Dry) 

Uninqs 

Steat Subetraw 
Immatsfpn. Constant Flew pr 

Condanaaig Tamoaraturaa 
°F. Approx. ®C. 

Concrata Subatrata 
Imrnarsioo. Constant Fkjw or 

"F Approx. «C 

Ceilcrete* Senes 
; CorDiinor* Senes t*c8ot 505.2 

Corolinef* 505.2 
Ceiicote uniDd Series Exceot 68 
Ceiicota Unina 68 
Rakeline* 100 Senes 
CeilLine 80 

:S0 71 ; 
160 71 i 
160 71 
160 71 
140 60 
200 93 
160 71 

ISO 83 
180 33 
160 71 
160 71 
140 60 

Heavy-Outy Coatings 
Staal Subatrata 

Imnwramn or Condanstng Vapor 
^ Approx. ®C 

Staat Subatrata 
(OiySarvtcai 
°F Approx. «€ 

Rakeline* 222HT & 282 
Rakeiine* 200 Series lExcaot 222HT & 282) 
Rakenno* 300 Series 
Raketine* 600 Series ana Fiakei*^ 

150 33 
130 33 
120 49 
120 49 

350 176 
300 148 
220 105 
220 105 

ROOT Toppings Fraquam or Severe SpMa 
'F Approx. oc 

Occaaionai Solealv 
Spin or Rinaa 
"F Approx. «C 

Cailcrete* 
Cdroiine* Senes 
Ceiicote 681 Roor/Corocreto r 
Ceiicote 682 Floor 
Ceilcofe 683 FToor/Corocrste SL 
Ceiicote 685 Roor 
CorocreteSR 

160 71 
170 76 
170 76 
180 83 
140 60 
180 83 
140 60 

300 148 
300 148 
250 121 
250 121 
200 93 
250 148 
200 93 

Poiyeetara. Vinyt Eatara. 
Rafar to Foilpwtnq ctiartB 

Ratlng(l) 
hnmaraion, Conatant Flow 

Vapora. 

Ratinga (2 and 3) 
Dryand Non* 
Condanaing Vepqre 
Occawonat SpMla. RJnta. 

211-212 
232 
242 
251-252 
300-350 
222HT 

130»F 49»C 
130»F 49«>C 
130^ 490c 
130T 49«C 
120»F 49«C 
150»F 66«C 

ISO® 83»C 
250" 121«C 
250" 121«C 
250" 121"C 
180" a3"C 
400" 204"C 

Epoxias 
Rattng(l) 
knmaraton. Constant Flow 
Frequam Spttiaga, Conasnaing 
Vaoqra. 

Dry and Non-
Condanaing Vapors 
OccasKMiai SoUls. RInsa. 

650HB/FDA 
661 
600 
615/620 
630 

120<»F 49«C 
120«'F 49«C 
120<'F 49»C 

Not Recommenoeo 
170«F 770c 

250"F 121«C 
225"F 107"C 
225"F 107"C 
250»F/30CPF 121«C/149<C: 
300"F 1490c 

Urettianaa 

Rating (1) 
knmaision. Constant Flow 
Frequam SpUlage, Conqanaing 
Vaqora. 

Ratings (2 and 3) 
Dry and Non 
Condensing Vapors 
Occasional SplUs. RInsa. 

470 
480 

Not Recommenaed 
Not Recommended 

250"F 121«C 
2500F 1210c 

Expansion Joint Seaiants 
Imnwntonor 

Condanaing Vapora 
"F Approx. "C 

Occasional Splasb 
Spill or RInsa 
°F Aoprox. "C 

Ceiicote 6J3 & 4 
Ceiicote £J 10 

1 Ceiicote £J 11 

140 60 
120 49 

200 93 
180 83 

Notes on chemicals in Corrosion Chart 
NOTE: 1 Lad tested at amtjient temoerature or at temoerature rated. For higder temoeratures. Master Builders rechnoiogies snouid de 

consulted. 

^ Reauirra cattion ttller for Ceiicretes and Corollnes. resin tocxxats for Fiakelines and CeiiUne 80. a syntnetic veil for tne Cellcote 
.-ining aenes. 

N GTE: 3 Lininos tor Potassium or Sodium Chlorate are limited to 160"F. Coroiine ano Flakeline 100 Series are rated C-1, since tnere is no lener 
cesiqnation for 160°F. They are actually good tor i eoop. 

'^OTE; 4 A lining tor Brigfrt Nickel oiatmg tanKs must De aooiovea Oy the suooiier of the oath saits. for wastes, this is not reouired. 



eiecting the right floor system. 

o neiD you determine tne best 
ioor system tor your o roc ess envi­
ronment. we have rarea the oenor-
Tiance ot each system under a 
rompiete range oi service conai-
v.ons. 

!t maw be necessary to combine 
matcnais or aiter standard speari-
cations to meet your requirements. 
Such versatility is buiit into Master 
Builders Technologies tloor mater­
ials. Consult Master Builders 
Technologies concerning your 
specific applicanon. 

NEW/OLD 
WEAR iTHERMALl CONCRETE 

SPECUUZEO 
CHEMICAL SPlUAGE AREAS 

CeiicotcMil Floon 
Unrciniorcca ropoui^. traffic. 
-o9r«9aia-ciiMd to looon^ 
:uraoiMtf. ano cncn 

E E E 
ncm maicnat H««IB cunvm liSOA r 

G F G F F N E N 

Ccilca<€ 6li2 Floon 
Rbn^oM RoMorcad. SuitanL 
1 OO.init lloor. tocaef raon ineadMri tor i 
chcimcaL WM ttwmwMlioai raMan • USOA 

F G E E E E E E E E G 

CclkoM OSS Floon 
Ught Dutv. 
SerawHMimqSS^ml F G E 
USOAMMiOr 

G F G 

C«Ucota 085 Floon 
Heavy Outy. 
Fih.fqiMi wwinirat 3/16* floK £t»v f E E E 
M. USOAr 

CcUoaie bcma: Fthiijlaai ftiiainmii. 
Floor and ImoMntoa. 
FSnylwiewiKne*S/3r Dntng rr ii 
-naumumcn GEE 

Silica hU0 ̂  «iafi 
Caiten tiU«r « conoucowa or • 
^ bfiH'wi iriourH hilar « aona 

EGG 

E F G 

G F N G N 

G G F E G 

G G N E F 

FGEFFEGF 

FGEGGEEG 

G N N G F 

E N N E E 

FGEGGEEG E N N F E 

FGEGGEEG 

EEGEEEEE 

G N E E'F 

G E E F F 

Carolina Sena iSOSM S0S.2 axa USOA Aooravaot 
~hiii|iMi miimrrn 6/32" Bniin i 

Silka tiiim — <UM GEE 
Carbon nlicr « conducnva oi 

hilar — M 

EGG G F N E F FGEEEEEG G E E F F 

Corocrcfc F: 
Undcrlavmcnt. RcstoranooiUSOA Appfovedl rr t- i-
^ggngmiM lukd H '.6" poiynwr <.uiMj»ie £.•< ol BaanMm. E E E 
rap«o MiiiiMj and comDaiin* imn mom Cmlco). avnama. 

Corocrna T: 
Unmnlorced Toopmg, Traffic (USOA Approvcdl 
Aggnyaienllad lopping, nighMarrauunca.auniiuiiv ana E E E 
-nooaraia cnamicai raaianco. 

Corocmc oL: 
Medium Duty. Cleanabla. 
Stim laii-iaaaiinq 65 mti toppmg Mcdrfled lor r 

I. and ratoiani ar nhdom iman iniuv and cnaimcai ran 
ivaiiaow. Mrra cutrani uSOA ana MID raouiiaiiieina 

eiaan- N F E 

G F G F F N E N NFGNNFFF 

G F F 

G F G 

Corocrcte aR: 
Penonnci Safety Floor. 
"lOO coal fouar aooiiaa twd msanr 
ncoTporaict aiumina tor mawmi 

Nommal 40-60 rnib. 
and tito rcsmanca. 

GEE 

Corocreie CS; 
Concrere Sealer. 
A tow vticQaifV. ona comoon t Mrniaihr aii naw GEE 
; 3(icrafa funaca ivnara auutnq a a prooianL idaai tor « 

G F G 

F F N E F NGGFNGGF 

G F N F N FGEGGEEG 

N N N G N 

G N N N N 

E N N F E 

G F N G F 

G F G N N N G E 

NFGFFGGF G N E F F 

FGGGGGGF G E E G F 

E = Excellent G = Good F = Fair N = Not recommenaed 

coNomc 

E E E 

E E F 

E E E 

E E F 

F F F 

N F F 

F F E 

F F G 

E E E 

N N G 

N N E 

— 3 — 



'EAVrOUTYUNMaS JGH 

iniK 
•Ml" 
Acetaioenvoe 100% t T 

AceocAca- iO% A1 T 
Acete ACM -10-50% A1 N 
Aceoc AcM 50% 10 iGiacaii 100% 1 01 N 
Aceoc Annvonoe i 01 N 
Acetone- iOO% i C2 C2 
Acetone - 10% i CI A1 
Acetyl Chlonoe -100% 1 T T 
Acryie ACM - 100% j 01 N 
Acryionnnie 1 T N 
AOMC AcM • 25% 1 CI CI 
Ailyt Alcanoi' 01 El 
Aiiyi Chlonoe T T 
AJum iSatunieo SolutMn) 01 CI 
-Jumnum BnomMe A1 A1 
-luminum Chlonoe A1 A1 
AJumvun NkraiB iSatmteoi A1 A1 
AiumMum auilata 01 CI 
Ammona iWei Gas) CI A1 
Ammonum chlonoe A1 A1 
Ammonmm Cocoamonoiyie' - 30% CI CI 
Ammonwm Fluonoe -10%* CI A1 

01 CI 
! Ammonnim Uuiyi Sullata' - 30% 01 01 
' Ammoraum Nitnta A1 A) 
Ammonum Persuilate A1 01 
Ammoraum Suttate A1 A1 
Ammoraum SuhOe A1 A1 
Ammoraum Sutfite A1 A1 
Ammoraum Xylene Sulfonate' - 40% CI CI 
Amyl Acetate' 01 T 
Amyt Aksnoi N 01 
Aniline 01 N 
Amine HvOrochMnoe A1 1 CI 
~/ioaizmg-Chrome 
Anooizinq-aurture 
AntaTtony Chlonde (In) 
Aoua Rem 
Arsenous Ace 
Barrun Chlonoe 
Barium Mvoroxioa 
Barium SuKkte 

, Benzai Chlonoe 
Benzaioenyoe 
Benzene I Benzoil 
Benzene Sutfone Aca 50-1(X)% 
Benzene Irikjl 
Benzyl Aeonoi' 
Benzoe Acid iSaturaieai 
Benzoyl Chlonoe 
Benzyl Chlonoe' 
Black Liauof iPaoen 
Bone Acio (Saturateoi 
Bromine. *Vei Gas 
Bromine. Dry Gas 
Bromine vyater • SAJ 
Butanoi Nonnai 
Butyl Acetate 

1 At 1 A1 1 
1 T 1 T ! 

1 A2 A2 i 
1 T T 1 
1 CI 01 1 

01 01 t 
T T i 

|C1 01 i 
1 A1 1 Al 1 
1 A1 1 Al 1 

1 A1 Al 1 

1 A1 Al 1 
A1 Al 1 
A1 Al j 

CI 01 1 
A1 Al 
N El 
A1 Al 
A1 Al 
A1 Al 
A1 Al 
A1 Al 
A1 Al 
01 01 
01 01 1 
A1 Al 1 

1 01 01 1 

1 CI Al 1 

El El 1 
N N i 
CI 01 1 
A1 Al i 
CI 01 1 
CI 01 
T T 

El El 
1 01 01 1 
1 CI Al 1 
1 N N 1 
i 01 01 1 
1 A1 Al 1 

1 T 1 T 1 

1 01 1 01 1 
1 CI i 01 1 
1 Al 1 Al 1 
1 01 1 01 1 
1 03 |D3 ; 
1 01 |D1 1 
1 CI 1 Al 1 
i El i El 1 



CEILCOTE 
Corrosion Control 
Products 
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^ /i !i / 
^ / S / S / 

/>" ///////A // // 'S/i ,'S ii, 
i/i/i/i/f!/////////////////// i// /////^' / ia!$ // 

/ ^ 
/ fv 

> / 
^ / 
:? / 

/ / .S' / 

^caaioenvoe lUOt N 02 N N 1 02 1 N 1 N N 1 E2 1 02 1 02 i N 1 02 1 N 1 02 1 02 1 N 1 N 1 N 1 

•^ceocAca-1(?% A1 1 A1 A1 At 1 A1 1 At i N 02 1 02 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 02 02 1 E2 1 02 
•^CMCAca- 10-50% D1 A1 1 01 01 1 CI 1 02 1 N N 1 N 1 A2IA2IA2IA2IA2IA21 N 02 1 T 1 T 

^<aeAcia5CI%to(GlacainC0% l 02 1 A2 1 D2 1 02 1 A2 1 N 1 N N 1 N 1 A2 1 C2 1 02 1 A2 1 02 1 A2 1 n N 1 N 1 N 
•icanc Annvono# E2 02 02 02 1 El 1 B2 1 ,M N 1 N 1 A2 1 02 1 02 1 02 1 02 1 02 ; N T N 1 r 
Acetone - lOO* N 1 E2 N N 1 C2 1 N 1 N N 1 02 1 02 1 E2 1 N 1 E2 1 E2 1 C2 1 C2 N 1 N 1 N 
^cttorm' 10% El A1 El 01 1 A1 1 E2 1 E2 02 1 02 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 T 1 T T 
Acaot QUonot • 1C0% N T N T : T 1 N 1 N 01 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T N 1 T N 
-VryW Aca • 100% E2 A2 E2 E2 1 A2 1 E2 1 N N 1 N 1 A2 1 C2 1 

C
M

 Q
 

C
M

 O
 

C
M

 O
 A2 1 N N 1 T 1 N 

Acryamrw N N N N 1 T ' N 1 N N 1 N 1 T ! r ! N 1 r 1 N' 1 T ' N N 1 T 1 N 
Adioc Aca • 25% 01 01 01 01 1 CI 1 02 1 T A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2-| A2 02 1 E2 1 02 
AJytAlcohci 01 01 01 01 1 01 1 El 1 T 02 1 02 1 A2 1 A2 1 A2 1 1 A2 1 A2 1 A2 ro2- T E2 1 i T 
AJlytCMonas N r N r I r 1 N 1 N N 1 T I 02 1 I ^ 1 N 1 j r 1 r 1 02 1 r T i T 
AJum (Satumso Solutani 01 01 1 01 01 1 CI 1 02 1 02 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 02 1 02 1 02 

A1 A1 A1 A1 1 At 1 A1 1 A1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 02 1 E2 1 02 
AJuranum Qilonae A1 A1 A1 A1 1 A1 1 A1 1 El A2 t A2 A2 1 A2 A2 1 A2 1 A2 1 A2 1 A2 02 1 02 i 02 
AJumnm Ntna tSatuiMt A1 A1 A1 A1 1 A1 1 A1 1 A1 A2 1 A2 A2 1 1A2 A2 1 1 A2 1 A2 1 A2 1 A2 02 1 02 1 02 
AJummum Suitata A1 A1 A1 AV 1 At 1 El 1 El A2 1 A2 1 A2 1 A2 1 A2 i A2 1 A2 1 A2 1 A2 02 1 02 1 I 02 
Adimona iWa( Gas) At 1 A1 At N 1 A1 1 N 1 El A2 1 A2 1 A2 1 t A2 1 A2 1 ! A2 1 1 02 1 A2 i 1 A2 02 1 ! E2 1 1 T 
AjTimonwrn Oianoe A1 A1 A1 At 1 A1 El 1 El A2 1 A2 1 A2 1 1 A2 1 A2 1 1 A2 1 1 A2 1 A2 1 A2 02 1 02 1 02 
AjTunonnsn CocoananocvM • 30%> 1 01 01 01 01 1 CI 1 T T T 1 T 1 A2 1 A2 1 A2 1 t A2 1 1 A2 1 A2 1 A2 02 1 02 1 02 
Ammonun fluono» - )0%* A1 A1 A1 1 A1 1 A1 1 1 02 02 E2 i 02 1 A2 1 1 A2 rA2 t A2 A2 1 1 A2 1 A2 02 1 1 E2 1 02 
Anawnwn nywoxaa • 20% El El El N i El 1 1 H El A2 1 A2 1 1 A2 1 A2 A2 A2 02 i 1 A2 1 A2 02 1 E2 ! 1 T 
Ammonam Laui>i Sullata • 30%« A1 A1 A1 A1 i A1 1 A1 02 A2 1 A2 1 A2 1 A2 A2 A2 A2 1 1 A2 1 A2 02 1 02 1 02 

A1 A1 A1 A1 A1 1 A1 A2 A2 A2 A2 A2 A2 A2 A2 1 1 A2 1 A2 02 02 02 
Ammonwrn PefsutoB A1 A1 A1 A1 A1 A1 A2 02 02 A2 A2 A2 A2 A2j I A2 02 02 02 02 
Aflimxwm SUbda A1 A1 A1 A1 A1 A1 A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 02 02 
Anvnonum Sufae A1 A1 A1 El A1 A2 El A2 A2 1 1 A2 A2 A2 A2 A2 A2 1 A2 02 02 02 
AnrnofMn Sulfita A1 A1 A1 A1 A1 A1 El A2 A2 A2 A2 A2 1 A2 A2 A2 1 A2 02 02 02 
AmTKxwm xviene SuOonnt - 40%* 01 01 01 01 01 1 01 r A2 A2 A2 A2 A2 1 A2 1 A2 A2 i A2 02 1 02 1 02 
Amyl Acetn' T 01 01 01 01 1 N T T T 02 02 02 02 02 02 1 02 N N .N 
AmytAkaM A1 A1 A1 A1 A1 i A1 A2 02 02 A2 A2 A2 A2 A2 A2 ; 1 A2 02 E2 T 

'AnSine N T N £1 01 1 N N N N 1 02 T N T 02 02 N N |E2 N 
: Aniin# MyurocnionOB 01 01 01 1 N CI 1 T T T T A2 A2 A2 A2 A2 A2 02 T T T 
Anoomnq-Chfonic Sea Cbroma Aca -10% i 
Anooizaq-Suthrc 

1 See SuduncAca-20-50% 1 

1 El 1 El El 1 El 1 El 1 T 1 T E2 1 E2 1 02 1 02 02 1 02 02 1 02 1 E2 02 1 C2 : 1 02 
AouaHega ' N 1 N 1 N 1 N 1 N 1 N 1 N N 1 N 1 N i N 1 N 1 N 1 N N 1 N N 1 N 1 N 
AreenousAca , 01 1 01 1 01 1 01 1 CI i 01 1 T T : T ' A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 02 1 02 1 02 
BanunOiiorae A1 A1 1 A1 1 A1 1 A1 1 At I A1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 02 1 02 1 02 
Sariun Hyoroxaa 01 01 01 1 El 1 CI 1 02 i 01 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 02 1 A2 1 A2 02 1 E2 1 r 
BarunSuifida 01 01 01 El CI 1 02 1 01 A2 1 A2 1 A2 t A2 A2 1 A2 i 02 1 A2 1 A2 02 1 E2 1 02 
Benzai Chiorae T T T T T 1 T N T 1 T t T 1 T T 1 T 1 T 1 T 1 02 N 1 E2 1 T 
Senzaioenvoe N T N N EI 1 N N T i T 1 02 1 T ( T i T 1 T i 02 1 T T 1 N T 
Benzene(Benzai N 01 N i 01 01 1 02 N 02 02 1 02 1 02 N i 02 1 02 1 02 1 02 N 1 T N 
Benzene .Sudona Aca 50-100% A1 A1 A1 A1 CI 1 El T T T A2 A2 A2 1 A2 1 A2 1 A2 1 T T 1 T T 
Benzene Oiia N N N N N 1 N N N N T T N 1 ^ N N 1 N N T N 
Benzyl Moom' 01 01 01 1 T 01 1 01 T T T I 02 02 02 1 02 T 02 i 02 T 02 T 
Benzoc Aca iSatuiateai A1 A1 A1 1 A1 i A1 1 A1 El A2 i A2 1 A2 i A2 1 A2 i A2 A2 1 ^ 1 A2 02 1 E2 02 
Benzoyl CWonoe T T T 1 N ! T I T T T 1 T i T 1 T T 1 T N 1 T 1 D2 T 1 T 1 T 
Benzyt Chlonae' ! N T N N 1 01 1 N i T T 1 T 1 02 1 T T T T 1 02 1 02 N 1 T N 
Black Lioiar iPaoen 01 01 01 N CI 1 N El A2 tA2 1 A2 A2 A2 1 A2 A2 1 A2 1 A2 02 1 T T 
Bone Aca iSaturateai A1 A1 1 A1 1 A1 A1 i El El A2 1 A2 i A2 A2 A2 1 A2 A2 1 A2 1 A2 02 1 02 I 02 
Bromine, wet Gas : 01 01 t 01 1 01 1 01 1 T N 1 

1 N 1 02 1 N 
Bromine. Dry Gas 

1 
03 1 03 1 03 i 03 1 T 1 N 1 

1 
1 j 

N 1 02 1 N 
Bromine water - 5% 01 01 i 01 1 01 1 01 1 T N N 1 N 1 A2 1 A2 1 A2 i A2 1 A2 1 A2 1 N N 1 02 1 N 
Butana Normal A1 A1 A1 A1 A1 1 El T 02 1 02 1 A2 1 A2 1 A2 i A2 1 A2 1 A2 1 A2 T 1 02 1 T 
Butyl Acetate E2 El El EI El i E2 T T ! T 1 02 t 02 i 02 1 02 1 02 1 02 1 02 N 1 N 1 N 
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T N N N N : 1 T 1 N 1 T ! N 1 T 1 N 1 T 1 N 1 T 1 N 1 T 1 T 1 N N 1 El 1 El 1 
T N N N N N 1 N 1 N 1 T 1 N i N 1 N 1 T i N 1 N i N 1 N 1 T i N N 1 T t T 1 
01 01 01 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 T ; 01 1 01 T t 01 1 01 1 
El 1 01 T N N T ' T 1 El 1 El 1 N 1 r 1 El 1 El 1 N 1 T 1 El 1 N 1 Ell N N 1 El 1 El 1 
01 01 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 T 1 01 1 01 T 1 01 01 1 
El 01 T N T 1 Ell El 1 El 1 Ell T 1 El I El 1 El 1 T 1 El 1 El 1 N 1 El 1 T N El El 1 
01 T T T 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 T 1 01 1 01 T CI 01 1 
01 1 01 T T 01 1 01 1 01 1 T ' 01 1 01 1 Oil T 01 1 01 1 01 1 T 1 N 1 01 1 01 T 1 01 01 1 
01 N N N 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 t 01 1 01 1 N 1 01 1 01 r 1 01 01 1 
CI A1 A1 1 A1 1 01 1 01 1 01 1 N 1 CI 1 CI 1 CI 1 N 1 CI 1 CI 1 CI 1 N 1 A1 1 CI 1 CI N 1 A1 A1 1 
A1 01 01 01 A1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 A1 1 A1 A1 i 
A1 A1 A1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 A1 1 A1 1 A1 i A1 A1 A1 A1 1 
01 A1 A1 A1 1 01 1 01 1 01 1 02 1 01 1 CI 1 CI 1 02 1 CI 1 CI 1 CI 02 1 A1 1 CI CI 02 CI A1 1 
01 N N N 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 El 1 CI 1 CI 1 N i A1 A1 N I 01 01 1 
A1 A1 A1 A1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 A1 A1 1 A1 A1 i 
A1 N N N CI 01 1 01 1 CI 1 A1 1 1 CI 1 CI 1 1 CI 1 A1 1 CI 1 CI 1 CI 1 N 1 A1 1 CI El 1 CI 1 1 01 1 
El N N N N H 1 N 1 N 1 El 1 1 N 1 N 1 1 N 1 El 1 N 1 N 1 N 1 N 1 El 1 N N 1 El 1 t El 1 
CI 01 01 01 01 El 1 EI 1 N 1 CI 1 01 1 £1 I N 1 CI 1 01 1 El 1 N 1 T 01 1 N N 1 CI 1 1 A1 I 
CI 01 01 01 1 El CI 1 01 1 CI 1 A1 1 El 1 C11 CI 1 I CI 1 1 El 1 CI 1 CI 1 A1 1 A1 1 E2 T 1 A1 01 1 
01 01 01 01 A1 A1 1 1 A1 1 A1 1 A1 1 CI t CI CI 1 1 CI 1 1 A1 1 ! A1 1 A1 1 1 El 1 1 A1 i A1 01 A1 01 1 
01 01 01 01 01 01 1 1 01 1 01 1 01 1 01 1 01 01 01 1 1 01 i i 01 1 01 1 T 1 01 01 01 CI 01 1 
01 01 T T N El El i El 01 N 1 El El 01 N El El T 1 01 N N 01 01 
B1 N N N 01 A1 A1 01 A1 CI 81 01 81 1 1 CI A1 01 N A1 CI 01 01 01 
01 N N N EI 01 01 El i 01 El 01 01 01 El 01 01 N 01 El T 01 01 
N N N N 1 N N 1 1 N ^ 1 N N N N N N N N N N N N E2 E2 
01 N N N A1 A1 1 A1 01 CI A1 A1 01 CI A1 A1 01 1 ^ i CI CI T A1 A1 
A3 N N N A3 A3 A3 A3 A3 S3 83 1 83 83 A3 A3 i A3 1 1 N iA3 A3 03 A3 A3 
A3 N N N A3 A3 A3 A3 i 1 A3 B3 83 83 83 1 A3 1 A3 A3 1 N 1 A3 A3 N A3 A3 
A1 N N N A1 1 A1 A1 A1 A1 81 81 81 81 1 A1 A1 N A1 A1 El A1 A1 
01 01 01 T N 1 El El N 01 N El N 01 N El N N 01 N T 01 01 
01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 T 01 01 T 01 01 
N N N N N N N N N N N N N N N N N N N N E2 E2 
N N N N N N N N N N N N N N i N N N 1 N N N i N N i 
N 1 N N N N 1 N i N 1 N N 1 N 1 N N 1 N 1 N 1 N 1 N 1 N 1 N 1 N N 1 N N 1 
01 1 1 01 El r N 1 El 1 El 1 N 1 01 1 N 1 El N 1 01 1 N 1 El 1 N 1 N 1 01 1 N N 1 01 1 01 1 
A1 1 I N ! ^ 1 N N 1 N 1 N 1 A1 1 A1 1 N 1 N 81 1 El 1 N 1 N 1 A1 1 N 1 El 1 N N 1 El 1 El 1 
N N N 1 N N 1 N 1 N 1 N 1 N 1 N ! N N 1 N 1 N 1 N 1 CI 1 N 1 T 1 N 02 1 02 1 02 1 
A1 01 01 1 01 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 A1 1 A1 1 A1 1 
A1 A1 A1 A1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 i A1 A1 1 A1 1 A1 1 A1 1 A1 1 At 1 A1 1 1 A1 A1 A1 A1 1 
01 A1 A1 A1 01 ! 1 01 1 01 1 01 1 01 1 01 i 01 01 1 01 i CI 1 CI 1 N 1 A1 1 CI 1 CI N 01 01 1 
A1 01 01 01 A1 A1 1 A1 1 A1 A1 ! A1 A1 1 A1 1 A1 1 A1 1 A1 A1 1 A1 i A1 A1 A1 A1 1 
A1 01 01 01 A1 A1 1 A1 i A1 A1 i A1 i A1 A1 1 A1 A1 i A1 1 A1 1 A1 A1 A1 A1 A1 i 
A1 01 01 1 1 01 A1 1 A1 1 A1 1 A1 i A1 1 A1 1 A1 A1 1 A1 1 A1 ! A1 1 A1 1 A1 1 A1 A1 A1 A1 I 
T N N N N T 1 T N T N T N T N 1 T N N 1 T N N T T 
T N N N N T 1 T N T N T N 1 T N 1 T N N i T N N 1 T T 
01 01 01 01 01 1 1 01 1 01 1 01 01 01 1 01 1 01 01 i 01 1 01 i 01 1 N 1 01 01 01 i 01 01 
01 01 01 01 01 A1 A1 i CI A1 01 1 81 CI CI 01 A1 CI 1 T 1 CI 01 01 CI OT 
01 01 01 1 T El 01 01 1 T 01 El i 01 T 01 El 1 01 T I N 1 01 £1 T 01 01 i 
01 01 01 1 01 ] 01 1 01 1 01 1 01 1 01 1 01 01 01 1 1 01 1 01 1 01 01 i A1 1 01 1 01 T i 01 01 1 
A1 A1 A1 1 A1 i A1 1 A1 1 A1 1 A1 1 A1 i A1 A1 A1 1 i A1 1 A1 1 A1 A1 1 A1 1 A1 1 A1 A1 1 A1 A1 i 
El El El 1 El 1 El 1 El 1 EI 1 El t El El 1 El 1 El i 1 El 1 El 1 £1 El 1 T : El 1 El El 1 El 1 El 1 
01 1 A1 A1 1 

j 
A1 i 01 01 1 01 1 CI 1 1 CI CI 1 CI CI 1 CI 1 CI 1 CI 1 CI 1 T : CI 1 CI 01 1 A1 1 01 1 

01 1 N N 1 N 1 01 01 i 01 1 01 1 01 1 01 01 01 1 01 t 01 1 01 1 01 1 N 1 01 i 01 01 i 01 1 01 1 
01 1 N N 1 N 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 01 1 * 01 1 01 01 1 01 1 01 1 
T T T ! T 1 N 1 T 1 T i N 1 T 1 N 1 T 1 N 1 T N 1 T ' N 1 N 1 T 1 N 14 i E2 1 E2 I 
El T T i T 1 N 1 T ! T 1 T ' El 1 N 1 T 1 T : El 1 N 1 T i T ! N 1 El 1 N N 1 El 1 El I 
T N N 1 N i N 1 N 1 N 1 N 1 T 1 N ! ^ i N 1 T ; N 1 N 1 N 1 N 1 T 1 N N T T 1 
01 T T i T 1 01 1 01 i 01 1 01 i 01 1 01 i 01 i 01 1 01 1 01 I 01 i 01 1 T ' 01 1 01 01 01 01 1 

Butyl Aavata' 
Burirf Amna 
Butvl Cartytd' 
Butyl Cartsda Aceott* 
Butyl CellasaM' 
Butyl CeHosoM Acaoia' 
Butyl Ether' 
Butyl Acxi Leyunc' 
Sutyrx; Aod • 100%' 
Cadmium Ptatinq • Cyaraoa 
Calcium etsuttia 
Caldum Oilonde 
CaJoum Mvdfono*' 
Calaum MytxxmiontB • 6V 
Caicwn Nitrate 
Caoryic Aod lOctanoc Aoai' 
Baitoec Aoo (Phenoit • 88% 
Caition eisutioe lOi) Fumes lyvefl 
Cartxin retracxuonoe 
Castor Oil 
Cellosaive' 
CattoeoM AoeOM' 
Chtoroaceoc Aod • i-20%' 
Chloroacaoc Aoo • 20-50%' 
Chioreaceoc Aod - 50100%' 
Chlom Oioxxis Solution 
CMonne Gea • Ory 
Chlonna Gas • YM 
Chlonne Water • Saturated 
Chiorooenzene iMonoi' 
Chlorooutane' 
ChtorWorm 
ChJoroonenci 
Chlorosuitonc Add 
Chlorotoiuene' 
Chrome Aca • 10% 
Bhrome Ptatmq 20-48 oz/gai' 
Chrome Chlonoe 
Citric Aca 
Coooer Platinq • Oyaraoe 
Coooer Plating • Aca 
Com Oil 
Cottonseed Oil 
Cresoi iCresyie Acai' 
CresyieAca' 
Cumene' 
Cydohexane' 
Cyclonexanone' 
Cymene' 
Dextrose 
Dibromoorooane Phosonate' 
Dibutyi PWhaiaie 
Oichtoro Acetc Aca • 20%' 
Dielhanoiamine' 
Diethviene Chloroiormaie' 
Diethviketone • i00%' 
D imediyiaminoDfooyiamine 
Dimemvi Aniline 

_.ninQ benes 
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^ / 

/ /.c- /'i' />" /^" /f / /i' li li /# /^ /i /^' 

3uty( AcrvHie' N T N r EI 1 rt 1 N 1 N 1 - 1 02 1 T N 1 - N 1 02 1 N N 1 02 1 N 

3uty4 Anwa N N N 1 T ! N 1 N 1 N 1 N 1 T ! N 1 1 N 1 7 1 N 1 T 1 n N 1 T 1 N 

Butyl Cartjoa' 01 01 01 01 1 01 1 T 1 02 1 02 i C2 1 C2 1 ! 02 1 C2 1 02 1 02 1 A2 N 1 02 1 T 

3 utvi Camtfoi Acetate' '1 El N El 1 El ! .'J 1 N 1 T - ' C2; 02 1 1 N 1 02 1 02 1 02 ! 02 N 1 7 ' N 

Butyl CetlaeoM' 01 01 1 01 1 01 1 01 1 T ; T T ' 02 1 C2 1 02 1 02 1 02 1 02 1 02 1 02 N 1 E2 1 N 

3utyt CeUosoM Acetaa' T El T El 1 El 1 N 1 N N i E2 1 02 1 02 1 T 1 02 1 02 1 02 1 02 N 7 T 

BuiyI Ethar* 01 1 01 1 01 1 01 1 CI 1 T i N 1 T I 02 1 C2 1 02 1 02 1 02 1 02 1 02 1 02 N T T 

Buiyt Aad Levunc' 01 01 01 T 1 01 1 T 1 N I T • T 1 02 1 02 1 1 02 1 02 I T 1 02 1 02 T T T 

Butync Aca • 100%' 01 01 01 01 1 01 1 T 1 N N 1 N 1 02 1 02 1 02 I 02 1 02 1 02 1 T T 1 T T 

Cadmum Platinq - Cyanoe A1 A1 A1 N 1 A1 1 N 1 Al A2IA2IA2IA2IA2IA2I N 1 A2 1 A2 02 1 1 E2 1 1 02 

Caicum eisutte A1 A1 1 A1 A1 1 A1 1 Al 1 Al A2 1 1 A2 1 A2 1 A2 1 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 1 02 1 1 A2 

, Caicun Chlorkje A1 A1 1 A1 A1 i A1 1 1 Al 1 1 Al A2 1 A2 1 A2 1 A2 1 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 02 1 1 A2 
Calcwn HyGioxxMA A1 A1 A1 1 A2 1 Al 1 A2 i Al A2 1 A2 1 A2 I A2 1 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 1 02 1 1 A2 
Caicajm Hypoctii(x« • 6%* 01 01 01 01 1 01 1 N 1 N T T 1 02 1 02 1 02 1 02 1 02 1 02 1 T T 1 02 1 1 T 
Calciun Nitnta A1 A1 A1 A1 1 Al 1 Al 1 Al A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 A2 02 1 A2 

CaoryHc Aod lOctanoc AoA* 01 01 1 01 Oil 01 1 01 1 I N N 1 1 T 1 C2 1 02 1 C2 1 02 1 02 1 02 1 N T T 1 T 
Caibolic Aod (PtwniM • aa% H N N N 1 Ell 1 N I 1 N N 1 1 N 1 02 1 N 1 1 N 1 N 1 N 1 02 1 N N 1 E2 1 N 
Cartxjn eisuMa lOil Futias IWM N El 01 N 1 CI 1 1 N I N N 1 N 1 02 1 02 1 N 1 02 1 N 1 02 1 02 N 1 02 1 N 

Cartxa reitataaonoe 01 01 01 01 1 Ai 1 A2 1 1 A2 02 1 02 1 C2 1 02 1 02 1 1 C2 1 02 1 1 02 ! ! A2 N 1 E2 1 N 

Castor Oii 01 01 01 01 1 Al i 1 f T 
1 T : A2 1 A2 1 A2 1 1 A2 1 1 A2 1 A2 1 1 A2 1 1 A2 02 1 02 1 T 

CeloaoM' 01 01 01 01 1 Al 1 1 T T 02 1 1 02 1 C2 1 02 1 1 02 1 02 1 02 1 1 02 1 02 N E2 T 

CeOosoMAoeaHi N El N El 01 1 i N N N 1 1 T 02 1 02 T 1 02 1 02 1 02 1 02 N N N 

QUonacnc Acd -1-20%< 01 01 01 01 01 1 El 1 1 N • N 1 T A2 1 A2 C2 1 1 A2 1 02 1 1 A2 1 1 T T T T 

Chloreacaoc Aod • 20-50%' El 01 El 01 01 1 N N 1 N C2 1 1 02 02 02 1 02 1 1 02 1 1 N N T N 

CMoraacetB Aad • 50-100%' N E2 N N E2 1 N N N 1 N E2 1 1 E2 T E2 1 1 T ! ^ N N T N 

CNorine Oeuds SohJtion A1 A1 A1 Al Al 1 N N N 1 N A2 1 i A2 A2 A2 1 1 A2 A2 N T E2 N 

Chlorine Gu • Dry A3 A3 A3 1A3 A3 1 " N i T E2 N 

CMam Gas • wet A3 1 1 A3 A3 1 1 A3 A3 1 1 £3 N i 1 r £2 N 

Chlonne Water • Saturated A1 A1 A1 Al Al |E2 N N 1 T A2 i A2 A2 1 A2 1 A2 1 1 A2 1 1 N T E2 N 

CNocooenzene iMonoi' N 01 N N 01 T N N 1 T 02 02 N 02 1 1 N 02 1 02 N E2 • N 

Chlorotxitane' 01 01 01 01 01 T T T T 02 02 02 02 02 02 1 02 T T T 

N E2 N N E2 N N N T E2 T N T N £2 1 T N E2 N 

uniorOunenai N N N N N N N T T E2 1 1 T T T T T 1 |E2 N T N 

ChloiosudancAad N N N N N N N N 1 N i 1 N 1 1 N 1 N N N i 1 N 1 1 N N E2 N 

Chloroiotuene' N 01 N 1 N 1 1 01 1 N N N 1 T i 02 1 1 02 1 N 1 02 1 1 N 1 02 1 02 N 1 7 N 

Chrome Aaa • 10% i N 1 N 1 N 1 Al 1 i El 1 N 1 E2 02 1 02 1 1 A2 1 A2 1 A2 1 A2 1 1 A2 1 A2 1 02 02 1 T N 

Chrome Flatino 20 - 48 oz/pa* N 1 N 1 N 1 02 1 02 1 N 1 N N 1 N 1 02 1 02 1 02 1 02 1 1 02 1 1 02 1 N N 1 T N 

Chrome Chlonoe A1 1 A1 1 A1 1 Al 1 Al 1 Al 1 Al 02 ! A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 T 02 1 
Citric Ace A1 1 A1 1 A1 1 Al 1 Al 1 Al 1 Al A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 1 A2 1 A2 1 A2 02 1 E2 02 

Coooer Plating • Cyaraoe 01 1 01 1 01 1 N ! 01 1 N 01 A2 1 A2 1 C2 1 02 1 C2 1 02 1 I 02 1 1 02 1 A2 02 1 E2 02 

1 Coooer Platire • Ace A1 i A1 1 A1 1 Al i Al i Al A2 02 1 02 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 02 02 1 T N 

Com Oil A1 1 A1 i 1 Al Al 1 T C2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 T 1 02 02 

Cottonseed 01 A1 1 A1 A1 1 Al Al 1 Al 1 T C2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 T i 02 02 
i Cresa (Cresyie Acei' 1 N 1 T N 1 N N 1 N 1 N N 1 N 1 T T 1 N 1 1 7 N 1 1 7 1 N N 1 E2 N 

CresyieAod' N 1 T N I N N i N N N 1 N 1 T 1 T 1 N T N 1 T 1 N N 1 £2 N 

Cumene' "01 i 01 01 1 01 01 t 02 N T 1 T 1 02 1 02 1 02 02 1 1 02 1 02 1 02 N 1 T T 

Cycenexane' 01 1 01 01 t 01 01 1 01 T C2 1 C2 1 C2 1 C2 1 C2 02 1 02 1 02 1 02 N 1 E2 02 

CyckXiexanone' El 1 01 El i T 01 j T 1 N T 1 E2 1 02 1 02 1 E2 02 1 02 1 02 1 A2 N 1 N N 

• Cytnene' i 01 i 01 1 D1 1 01 01 1 T 1 T T 1 02 1 02 1 02 1 02 1 02 1 02 1 02 1 02 N 1 T T 

, Dextrose 1 A1 1 A1 A1 1 Al Al i Al 1 Al A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 02 1 A2 
i OibroiTeorooane Phosonate' 

1 1 El El 1 El El 1 El 1 T 02 1 02 1 02 1 02 1 02 1 02 1 02 1 02 1 02 T 1 T i T 
< Oibutyi Phthalate I 01 01 01 1 01 Al 1 01 1 T 02 1 02 1 A2 1 A2 1 A2 1 1 A2 1 1 A2 1 A2 1 A2 T t E2 1 T 
Dichloro Acete Acid • 20%' 01 01 01 1 01 1 01 1 02 i N N 1 N 1 02 1 1 02 1 02 1 02 1 02 1 02 1 7 7 1 T 1 7 

Dielhanotatiwie' 01 1 01 1 01 1 01 1 01 1 01 1 T N 1 N 1 02 1 1 02 1 02 1 02 1 02 1 02 1 T T I T 1 T 

Oiethyiene ChioiotorTTBte' N 1 E2 1 N 1 N 1 £2 1 N 1 N N 1 02 1 02 1 02 1 02 1 02 1 02 1 02 1 02 T • 7 1 T 
DiethvlKetone • 100%' N 1 T i N 1 T 1 T 1 N 1 N T 7 1 02 1 02 1 N 1 02 1 N 1 02 1 02 N 1 N 1 N 
DimemyamaiooroovanMne N 1 ^ 1 N 1 T T 1 ^ N N 1 N 1 T I T 1 N 1 T 1 ^ 1 T 1 N N 1 T • N 

Dimeinyi Aniline 1 01 1 01 i 01 i 01 01 1 01 N N 1 T ' 02 1 02 1 02 1 1 02 1 02 1 02 1 T N 1 7 T 

ftEYTO 
CHOaCAL 
PESSTAMCC 
CHAirr 

^ GoaaiDMaaraM m 
3 Qooa B 180 •F m <0 Manw» 
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:;nM<nvt Cartiatnovi Chlonoe' EI EI EI T El El ! 7 • El 1 EI 1 EI 1 7 ! 

U
J
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J
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m
 

7 1 EI 1 El 1 
Zimemn Ca/torm U^ionOB' T El EI T I" 7 ' T I 7 ; 7 1 7 i 7 ! 7 1 7 ' T i 7 ! ) ; 7 1 7 T 1 7 ! 7 1 
Gimntry) Formaniiae' N N N N N N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 1 1 N N 1 7 1 7 1 
Oimatnvt Sutfoxna' T T T N 1 E! El E! 1 7 1 1 1 EI 1 EI 1 7 ; 7 1 El 1 El 1 1 1 1 1 1 1 7 N 1 7 1 7 1 
Oinitro Beiaena' T El T T E! T 7 ' EI 1 7 1 EI 1 7 1 EI 1 7 1 EI 1 T 1 EI i 7 1 7 1 7 T 7 t 7 1 
Dinitro Folum* T El T T EI T 7 ' EI 1 7 1 EI 1 7 1 EI 1 7 1 EI 1 7 ; EI 1 T 1 7 1 7 T 7 7 i 
Oodacyi Aloonoi iLawu' A1 01 01 T c: 01 01 1 01 1 Al 1 01 1 01 1 01 1 Al 1 01 1 01 1 01 1 E2 1 Al 1 01 T Al 01 1 
Elfiow tihanoc EI EI T E2 - El El 1 7 • EI 1 7 E! 1 7 ' EI 1 7 • =1 1 7 ; N 1 EI 1 7 T EI 1 El 1 
Eihojcyaaa Nonvi Pfienoc r 01 r T - r T- • 01 f 7 r 

1 01 1 7 ' 7 ' 7 ' 01 1 1 7 7 T 1 E2 1 E2 1 
EtnylAceate El T N N N T 7 1 N 1 EI 1 N i 7 1 N 1 EI 1 N 1 7 ! N 1 N 1 EI 1 N El EI 
EUryt Acrvaa T El N N N T 7 ' N 1 7 ! N 1 7 1 N 1 7 1 N 1 7 ! N 1 N 1 T 1 N N 7 7 
E>Jiv< Alccnoi 01 01 T T 01 O

 

O
 

o
 

o
 

o
 

o
 

01 1 o
 

o
 

1 01 1 01 ! 02 1 01 1 01 El 01 01 
ElhylaminB T N N N - T 7 1 7 1 7 1 7 1 T 1 7 1 7 1 7 1 7 1 7 1 7 i 7 1 7 7 7 7 
Ethyl enxnaa N T T N N T 7 1 N 1 N 1 N 1 7 1 N 1 N 1 1 N 1 7 ; N 1 N 1 N ( N N 1 N N 1 
Elhyt Chlonoe El T T N T 01 01 1 EI 1 EI 1 7 1 01 1 EI 1 El 1 1 T ! 01 1 EI 1 N 1 EI 1 7 T 1 El EI 1 
Eifrvi Chlofonxmaw T T T N N T 7 1 N 1 7 1 N 1 7 1 N 1 T 1 N 1 7 1 N 1 7 I T i N N 1 7 7 1 
E'^ Ether T T T T T T 1 N i 7 1 N 1 T ! N 1 T 1 1 N 1 7 ! N 1 7 t 7 1 N T 1 t E2 1 IE2 1 
Etfivl Hexvi AcfviatB T E2 T : ' 7 - ! T : 7 : 7 7 : 7 ! 1 T ; T ' " ' N' i 7 1 7 7 1 7 1 7 1 
Ethylene OcftBooe EI El N N M T r ' N 1 El 1 N 1 1 N 1 £1 ! N 1 * ' N 1 N 1 El 1 N 7 ' E! 1 [ EI 1 
Ethvtene vilvca A1 Al Al Al At Al Al 1 Al 1 Al 1 Al 1 Al 1 1 Al 1 Al 1 Al 1 Al 1 Al 1 Al 1 Al 1 Al Al 1 Al 1 Al 1 
Ethytene Oxide lOilutei T N N N N El EI 1 N 1 T 1 N 1 EI 1 N 1 T I 1 N 1 EI 1 N 1 N 1 7 1 N N 1 1 7 T 1 

; Ethyl Sultate> EI EI T T T T 7 1 EI 1 EI 1 1 T I T : 1 El 1 El 1 T 1 T EI 1 N 1 EI 1 1 EI 7 El El 
Feme Chlonoe A1 Al Al Al Al Al Al 1 Al 1 Al 1 I Al 1 Al 1 Al 1 Al 1 Al 1 Al Al 1 Al 1 Al 1 I Al Al Al Al 1 
FerjK Suttam A1 Al Al Al Al Al Al 1 Al 1 Al Al 1 Al Al 1 Al 1 Al 1 Al 1 Al 1 Al 1 Al Al Al Al Al 
nv*»(ocAciO*-25% N T T T 1 01 01 01 1 01 01 N 1 N N N EI 1 EI 1 El T 1 EI EI N N N 

01 01 01 01 1 01 01 01 1 01 01 1 1 01 1 01 01 01 01 1 01 1 01 A2 1 01 01 Al Al Al 
Forme Acid 01 N N N 01 01 01 1 01 01 t 01 1 i 01 01 01 01 1 01 1 01 1 1 N 01 T T 01 01 

1 Furiual to 10% El 1 1 T T T EI EI 1 EI 1 T El 1 1 EI 1 El T El EI 1 EI 1 t T 1 T El El 7 El El 
I Furfuryd Aiconoi El ! 1 01 1 01 T T EI EI j EI EI T EI EI EI 7 1 SI EI 1 T EI T 7 El El 
Gasoune 

Aviaten A1 Al Al Al Al Al Al Al Al Al Al Al Al Al 1 Al 1 Al 1 Al 1 1 Al Al Al Al Al 
OieM A1 Al 1 Al Al Al Al Al Al Al Al Al Al Al Al 1 Al Al 1 Al Al Al Al Al Al 
Jet Fuel A1 1 1 Al Al Al Al Al Al Al Al Al Al Al Al Al 1 Al Al 1 Al Al 1 Al Al Al Al 
Premium Unleaoeo A1 1 Al 1 Al Al Al Al Al Al Al Al Al Al Al Al 1 Al 1 Al 1 Al Al 1 Al Al Al Al 
Unieaoeo A1 1 Al 1 Al Al Al Al Al Al 1 1 Al 1 Al 1 1 Al Al Al 1 Al 1 Al 1 Al 1 Al 1 1 Al 1 Al Al Al Al 

Glucose A1 1 1 Al 1 Al Al Al 1 Al 1 Al Al 1 1 Al I Al 1 1 Al Al 1 1 Al i Al 1 Al 1 Al 1 Al 1 t Al 1 Al Al Al Al 
Glycenne A1 1 Al 1 Al Al Al 1 Al 1 Al Al 1 Al 1 Al 1 Al Al 1 Al 1 Al 1 Al 1 Al 1 Al 1 Al 1 Al Al 1 Al 1 Al 1 
Glyajtc Aca to 70% 01 1 T 1 N 1 N 01 1 01 1 01 01 1 01 1 01 1 01 01 1 01 1 01 1 01 1 01 1 7 01 1 01 01 1 01 1 01 1 
Gold Ptatino iCyaneei 01 1 Al 1 Al 1 Al 01 1 01 1 01 N 1 01 1 01 1 01 N 1 01 1 01 1 01 1 N 1 Al 1 01 1 01 N 1 01 1 01 1 
Grace Juice , A1 1 Al 1 Al 1 Al Al 1 Al 1 Al Al 1 Al 1 Al 1 Al Al 1 Al 1 Al 1 Al 1 Al 1 Al 1 Al 1 Al Al 1 Al 1 Al 1 
Green uouor iPaoer inoi 01 i 1 Al 1 Al 1 Al 01 1 01 1 01 N 1 01 1 01 1 N 01 1 01 1 01 i 01 t N 1 Al 1 01 1 01 N 1 01 1 Al 1 
Heotane A1 1 1 Al Al Al 01 1 Al 1 A1 Al 1 Al I 01 1 Al Al 1 Al 1 01 1 Al 1 Al 1 Al 1 Al 1 01 Al Al Al 1 

1 Hexane A1 1 1 Al Al Al 01 1 Al 1 Al 01 1 Al 1 01 1 Al 01 1 Al 1 01 1 Al 1 01 1 Al 1 Al 1 01 01 Al Al 
' Hyoraane • 35% N 1 1 El T T T i T 1 7 N 1 N i T 1 T N 1 N 1 7 1 7 1 N 1 T 1 N 1 N N N N 
HyOrazme riyorate T EI 1 T T T T 1 7 N 1 T 1 7 1 7 N •• 1 7 ; 7 ! 7 1 N 1 7 1 7 1 7 7 7 7 
HyOnooe Ace • 20% 01 T 1 T T 01 01 1 01 7 1 01 1 01 1 01 7 1 01 1 01 ( 01 1 7 •' 7 1 01 1 01 02 01 01 
HyOroOromc Acto • 20% A1 T T T Al A1 1 Al Al 1 Al Al 1 Al i A' 1 Al 1 Al 1 Al 1 N Al 1 Al Al Al Al 

1 HyOroOfome Acto • 4«% 01 N N N 01 01 1 01 Al 1 01 01 1 01 Al 1 01 01 1 01 1 Al 1 N 01 1 01 Al 01 Al 
HyOrocnionc Ace -10% Al El 1 1 02 02 Al 1 Al i Al Al 1 Al 1 Al 1 Al Al i Al Al 1 Al 1 Al 1 E2 Al 1 Al Al Al Al 
HyOrocntonc AciO • 20% A1 1 1 02 1 1 02 02 At 1 Al 1 Al Al 1 Al 1 B1 1 B1 81 1 B1 1 Al 1 Al 1 Al 1 02 1 Al 1 Al A2 1 Al 1 A2 1 

^ HyOrocnionc Ace - 37% 02 1 1 N 1 1 N N 02 1 02 1 02 02 1 02 1 02 1 02 02 1 02 1 02 1 02 1 02 1 N 1 01 1 01 E2 1 E2 1 E2 1 
';HyOroituonc Ace - 1-10V 02 1 1 El 1 t El EI 01 1 01 1 01 01 1 01 1 02 1 02 02 1 02 1 01 1 01 ! 01 1 E2 1 01 1 D1 02 1 02 1 02 1 
HyOronuonc Ace - 20%* E2 1 ! E2 1 : E2 E2 01 1 01 1 01 01 1 01 1 E2 1 E2 E2 1 E2 1 02 1 02 1 02 1 N 1 02 1 02 02 1 02 1 02 1 
Hyorottuonc Ace • 21 - Aa%a N 1 1 N 1 t N 1 N El 1 El 1 El EI 1 EI 1 N 1 N N 1 N 1 EI 1 EI 1 El 1 N 1 EI 1 EI N 1 N 1 N 1 
Hyoroftuosiiice Ace 10%' j El 1 01 1 01 1 i 01 Al 1 Al 1 Al Al 1 Al 1 El 1 EI EI 1 El 1 Al 1 Al 1 Al 1 E2 1 Al 1 Al El 1 EI 1 EI 1 
Hyorotluosiicc Ace • 35%' 02 1 02 1 t 02 ! 1 02 01 1 01 1 01 01 1 01 1 02 1 02 02 ! 02 ! 01 1 01 1 01 1 T : 01 1 01 02 1 02 1 02 1 
HyOrogen Peroxee • 30% } 01 1 T 1 T T 01 1 01 1 01 01 1 01 1 CI 1 01 01 1 01 1 01 1 01 1 01 1 E2 1 01 1 01 7 01 01 1 
Hyoroqen auitee Gas At 1 Al 1 01 01 A1 1 Al 1 Al Al ! Al 1 Al 1 Al Al i Al 1 Al 1 Al 1 Al 1 Al 1 Al 1 Al Al Al Al 1 
Hyoo iPtrotograonc Solutcni Al 1 Al 1 Al 1 1 Al Al 1 Al 1 Al Al 1 Al 1 Al 1 Al Al 1 Al 1 Al ' Al 1 01 ! Al 1 Al 1 Al Al 1 Al 1 Al 1 
Hypocniorous Ace N 1 N 1 N 1 N N 1 N 1 N . N 1 N 1 N 1 N N 1 N 1 N 1 N 1 N 1 N 1 7 • 7 N 1 N 1 N 1 
ooine. Crystals i Vaoor 01 1 T ! T 01 1 01 I 01 01 1 01 ! 01 1 01 01 1 01 1 01 : 01 1 01 1 T ' 01 ; 01 01 1 01 1 01 1 
sooaytttiogiyooiate' i 01 1 T ! T T 01 |01 1 01 01 1 01 1 01 1 01 01 |01 1 01 1 01 1 01 1 • 7 1 01 1 01 7 1 01 1 01 I 
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2imetnvi Canamovi Chlonos' 
O'uneoM Cartxmvi Chkxioe' 
DimeoM fcmaiwoe' 
OimmM Sudoue' 
OInitio Benana' 
Diniro 1bluen»> 
Oodacvi Aicona iLauryi)' 
Eihozv tihanoi' 
Elhoriraiaa Nonyt Phenoc 
EUryl Acam 
E'Jryt Acrvaia 
Eihyl Alcona 

! EUiylaim 
' EihvtBfamcM 
Ethyl Chlonoa 
Ethyl Chiofaonrm 
Ethyl atwr 
Ethyl Hervl AcryiaM 
Ethylene Oichlanae 
Ethylene GMM 
EAvtene Oude (Oilutat 
Ethyl Sullaia' 
FefreChlonoe 
FemcSultale 

I Ruosttce Aca* • 25% 
Eomaioenyaa 
RxmcAoa 
Furfural to 10% 
Furfuryi Alcona 
Gasotoe 

Avaian 
OiesM 
Jet Fuel 
Premium Unieaaed 
Unlewieo 

Glucose 
Glyceme 

; Glyooc Acto to 70% 
Gold Plating iCyaooe) 
Graoe juca 
Green uoua (Paoer ino) 
'-'eotane 
Hexane 
Hygraane • 35% 
Hyoaane nyorato 

I Hydnooe Aca • 20% 
i HyOiuaumc Aca • 20% 
Hydfooromc Aca • <*8% 
Hygrocnionc Aca • 10% 
Hydrocnionc Aca • 20% 
Hyrfrocnionc Aca - 37% 
HraroftuoncAca-1-10%* 
Hydfonuonc Aca • 20%* 
Hyrffofloora Aca 21-48%* 
Hyorotluosiiea Aca 10%* 
Hydfoltuosaoc Aca • 35%* 
Hyrfrogen Peroxae • 30% 
Hyarogen Sudide Gas 
Hypo iPtiotograpne Solutioni 
Hypocnaious Aca 
Iodine. Crystals & Vaoa 
isooctytthxjgrycoaiB' 

KFTTO 
CHEMICAL 
nESBTANCC 
CHART 

El El El El 1 El 1 y : N ! 1 T : 02 1 C2 I C2 ; C2 : C2 1 02 1 C2 : 02 1 7 ; 7 7 i 

T T T T ! T 1 N 1 N i 1 T 1 7 1 02 1 02 1 02 1 02 1 02 1 02 1 02 7 1 7 T 1 
N T N T 1 T ' N 1 N 1 1 N 1 7 1 7 ; 7 ' H 1 7 1 7 I 7 1 N 1 7 N 1 
D2 El El T 7 ' N 1 N 1 1 N 1 7 1 7 1 02 1 02 1 02 1 7 ' * 7 N 1 7 N 1 
T E! El 7 • T N 1 1 I' ' y ; 02 02 1 02 1 02 1 02 1 02 1 02 1 7 1 7 7 

T r El El 1 1 T : r I N T 1 7 1 02 02 1 02 1 02 1 02 1 02 1 02 1 7 1 7 7 

01 01 1 01 1 01 1 1 Al 1 02 1 T 02 1 02 1 A2 A2 1 A2 1 A2 1 A2 1 A2 1 A2 02 1 02 02 

T El T T 1 El 1 T ; T E2 1 E2 1 02 02 1 02 I 02 1 02 1 02 1 02 T 1 7 7 

T T T El ! 1 7 I 7 1 y T 1 7 1 02 02 1 [ 02 1 02 1 02 1 02 1 C2 T 1 T 7 

N E2 N N I I El 1 N 1 N r 1 E2 1 02 02 1 ! 7 ( 02 1 N 1 02 1 02 N 1 N N 

N T N N 1 E2 1 N 1 N 1 1 N 1 7 1 02 7 ' N 1 7 1 N 1 02 1 02 N 1 N 1 1 N 

01 01 01 1 01 1 1 CI 1 El 1 E2 1 02 1 t C2 1 C2 C2 1 1 C2 1 C2 ! 02 1 C2 1 C2 E2 1 02 1 1 E2 

T T T T 1 r 1 . N 1 N N 1 1 N 1 7 7 7 1 7 7 1 7 1 N N 1 T 1 N 
N N N N ! 1 N 1 N 1 N N 1 7 1 7 7 1 T t 7 7 1 7 i 7 N 1 7 N 

T 01 T 01 1 1 T 1 E2 1 N T 1 7 1 02 02 1 1 T t 02 1 02 1 02 1 7 N T N 

N T N N 1 T : N 1 N N 1 i 02 1 t 02 02 1 I 02 1 02 1 02 1 02 t 02 T 7 7 

E2 1 02 1 E2 E2 1 02 1 N 1 N N i 1 02 1 1 02 02 1 1 02 1 02 1 02 1 02 1 02 N 1 T T 

T T T T 1 T I T i T T 1 T T 7 1 T ! T 1 T 1 7 1 02 N 1 7 T 

N T N N 1 El 1 N 1 N N ! 1 N 02 02 1 1 N 1 02 1 N 1 02 1 02 N 1 T N 
A1 A1 A1 A1 1 Al 1 Al 1 Al A2 1 1 A2 1 1 A2 A2 1 i A2 1 A2 1 A2 1 A2 1 A2 A2 1 02 1 A2 

N El N N 7 ' N 1 N N 1 02 1 I 02 02 1 I 02 1 ' 02 1 ! 02 I 02 1 02 1 1 7 : T 1 7 

El T T El 1 El 1 T ' T T ! t 02 1 02 7 7 1 T 1 02 1 02 1 02 7 1 7 1 7 
A1 A1 A1 1 A1 1 A1 1 Al 1 Al A2 1 1 A2 1 1 A2 A2 1 A2 1 A2 1 I A2 1 A2 1 A2 A2 I 1 02 1 A2 
A1 A1 A1 Al 1 Al 1 Al 1 t Al A2 1 A2 1 1 A2 A2 1 A2 1 t A2 1 1 A2 1 A2 1 1 A2 A2 1 02 1 A2 
N N N N 1 1 N 1 N 1 N 02 1 1 02 1 C2 02 1 1 C2 1 C2 1 I C2 1 1 C2 1 7 C2 02 1 E2 
A1 A1 1 A1 1 Al 1 Al 1 Al 1 02 A2 1 1 A2 1 1 A2 A2 1 A2 1 A2 A2 1 1 A2 1 A2 A2 02 A2 
T 01 01 01 1 1 01 T N N 1 N 02 02 1 02 1 02 02 1 1 02 1 1 N N E2 N 

El EI El T Et T T T T E2 E2 i 1 E2 E2 E2 E2 T T E2 T 
T El T Et El T N 02 02 02 02 T 02 02 02 02 T 02 T 

N A1 A1 Al Al 1 i Al 02 E2 E2 E2 E2 E2 E2 E2 1 1 E2 i 1 E2 E2 E2 E2 
N A1 A1 Al 1 1 Al Al 02 E2 £2 E2 E2 E2 E2 E2 1 1E2| I E2 E2 E2 E2 
N A1 A1 Al 1 Al Al 1 1 C2 E2 E2 E2 E2 1 1 E2 E2 1 1 E2 1 E2 1 E2 E2 1 1 E2 E2 
A1 A1 A1 Al 1 Al Al 02 E2 E2 E2 E2 1 E2 E2 E2 1 1 E2 1 E2 E2 E2 .E2 
A1 A1 A1 Al Al Al El E2 E2 E2 E2 E2 E2 E2 1 1 E2 1 1 E2 E2 E2 E2 
A1 A1 A1 Al Al Al Al A2 A2 1 A2 A2 A2 A2 1 A2 1 A2 1 ^ A2 02 A2 
A1 A1 1 A1 Al Al Al Al A2 A2 1 A2 A2 1 A2 A2 A2 1 A2 1 A2 A2 02 A2 
01 01 1 01 01 01 02 N 02 1 02 1 A2 A2 1 A2 A2 A2 1 A2 1 7 T T T 

01 01 1 01 1 1 01 1 01 N A2 A2 1 A2 1 A2 A2 1 A2 ; 1 A2 E2 1 A2 1 A2 A2 7 A2 
A1 A1 1 A1 1 1 Al 1 Al Al Al A2 1 A2 1 A2 A2 1 A2 1 A2 1 1 A2 1 A2 1 A2 A2 1 02 A2 
A1 A1 1 At 1 N 1 Al N Al A2 1 A2 1 A2 A2 1 A2 1 A2 1 E2 1 A2 1 A2 A2 1 7 1 7 
A1 1 A1 1 01 1 Al 1 Al Al Al A2 1 A2 1 A2 A2 1 A2 1 A2 1 A2 1 A2 1 A2 N 1 7 ! E2 
A1 1 A1 1 01 1 Al 1 Al Al Al A2 1 A2 1 A2 A2 1 A2 [ A2 1 A2 1 A2 1 A2 1 N 1 02 1 £2 
N 1 T 1 T N 1 N T T T 1 02 7 7 I 7 1 7 1 N 1 7 I 02 7 1 7 7 
T 1 T 1 T N 1 T T N N 1 7 7 7 1 7 T 1 N 1 7 1 02 T 1 T 7 

pi 01 01 01 1 CI N N N 1 T C2 C2 1 C2 C2 1 7 1 C2 1 7 02 T 7 
A1 A1 A1 Al i Al Al N N 1 T A2 A2 1 A2 1 1 A2 1 1 A2 1 A2 1 7 T T N 
A1 A1 1 A1 1 1 Al 1 A1 A2 N N 1 N 1 A2 A2 1 A2 1 A2 1 A2 1 A2 1 7 T 7 N 
A1 A1 i A1 Al 1 Al A2 02 02 1 C2 1 A2 A2 1 A2 1 A2 1 A2 1 A2 1 C2 02 1 02 02 
A2 i i A2 i 1 A2 A2 1 Al 02 02 02 1 02 1 A2 A2 1 A2 1 A2 1 A2 1 A2 1 02 02 1 02 1 N 
02 1 1 02 1 1 02 1 1 02 02 E2 N N E2 1 02 02 1 02 1 1 02 1 02 1 02 1 02 N 02 1 N 
02 1 1 02 1 1 02 i 1 02 N N 02 N 02 1 C2 C2 1 C2 1 C2 i C2 1 C2 1 02 02 02 1 N 
02 1 02 t 02 1 02 1 N N N N 1 N 1 02 02 1 02 1 02 1 02 1 02 1 E2 7 1 02 1 N 
N 1 1 N , 1 N N 1 N N N N 1 N 1 E2 E2 1 E2 1 1 £2 1 [ £2 1 E2 1 N N 1 7 1 N 
El 1 1 El 1 El El 1 N E2 E2 N 1 02 1 A2 A2 1 A2 1 A2 1 1 A2 1 A2 1 C2 02 1 02 1 7 
01 01 01 1 01 1 N T T N 1 E2 1 C2 C2 1 C2 C2 1 C2 1 C2 1 02 02 1 02 1 T 
01 01 1 j 01 1 01 1 CI 02 02 02 1 02 1 C2 C2 1 C2 C2 1 C2 1 C2 1 02 T 1 02 1 02 
A1 A1 1 A1 1 Al 1 Al Al Al A2 1 A2 1 A2 A2 1 A2 1 A2 1 A2 1 A2 1 A2 02 1 02 1 02 
A1 ! 1 A1 1 A1 1 Al 1 Al Al Al A2 1 A2 1 A2 A2 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 02 1 A2 
N 1 t N 1 N 1 1 N 1 N N N N 1 N 1 N N 1 N 1 N 1 N 1 7 1 N N 1 7 1 N 
01 1 1 01 1 01 1 t 01 1 CI 01 T T 1 7 1 C2 C2 1 C2 1 C2 1 C2 1 C2 1 7 7 1 7 i T 

01 1 01 1 01 01 1 1 01 01 T T 1 ^ 02 02 1 02 1 02 1 02 1 02 1 7 7 7 j T 

A Good ID Mftoiftfii (imc 
3 Gooan iflO>f f71 •aiiUnwM 
c Gooolo i40*f f«)«a 
0 Goooipl20*F<37*0/»m« 
S Good 10 100 •F n? "O 

a Prooua immeeon ei Conowi Aor OF Condewig wo® 
2 OaeaaamSetmtmSai 
3 FiinmCnif.mCanommq 
s Hot f^mjjinimum 

Ratmp OMOTPOOH 
• v^nat Conottm 

uavAnaviM. 
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01 
01 

A1 I 01 
N I A1 

:oonorone> EI I El 
socmen Acttm EI I r 
Moroovi Ajcona ci I CI 
isooDOVt Ether T t El 
-et Pue( JP-4 A1 i A1 
Keresene I A1 i A1 
<alctKJO I A1 I A1 
Laac Aaa 1-20% A1 i T 
'.^ac Aaa Concemwa Ai I N 
Urt AI I El 
UuncAod i At j T 
Lsaa Acetate i AI A1 
Leathm' ! DI 
Levutme Acid iSaturaodl AI 
Unseed Oi 
Llhjum MvamxKJe • lOV 
Uthhjm HvaiTtxne iSaiuraied)' 
'.iaiec Acxt 
Malic Add' 
Mercury and Salts 
Mettonoi 100% 
Methyl Acetate 
Methytamyt Alcohaii 
Methytene Chlonde 
Methyl Chlonde 

I Melhyf€lhyl Ketone 
j Methyl CHeete' 
1 Methyl Isocxityt Ketone' 
I Millc • Fresh A Sour 
'Moiasses 
Naohtha • Aiitthaac 
Naphtha. ArontaiB (Coal 1^ 
Naohthatene tin Senzenei 
Naohthenic Acid' 
Nidtel Ptatino, BnoW 
Nilnc Acid • 5% At I £2 
Nine Acid • 10% 81 I E2 
Nitric Acid • 25% 
Nitric Acid • 40% 
Nitric Acid • 60% 
Nrtric Acid • 73% 
Nitrilotnetnanoi' 
NItrottenzene 
Nitromemane 
Octanoc Acid 
Octana' I El El 
Oils j j 

Sour Cnide Petroleum 'At I AI 
Animal At | T 
Mineral I AI ) A1 
Vegetattie 'At | 01 

Oleic Acid At j N 
Oleum ( 
Oxalic Acid iSaturateai AI I T 
=ara Xviene 01 I 01 
AehrooncAcid' £1 I EI 
^ntacnioroeiriane El 1 N 

I El I El 1 El I El 
I T I T I N I r 
t 01 : 01 I 01 1 01 
I T I T I N I T 
I AI I AI I 01 I AI 
I AI I AI I AI I AI 
I AI I AI i AI I AI 

T 1 AI I AI 
N I AI I AI 
El I AI I AI 

I T 
I N 
I El 
I T 
I AI 
I 01 

T 
AI 
01 

N 
AI 
01 
AI 
N 
T 
El 
E2 
El 
El 
01 
El 
AI 
AI 
AI 
CI 
01 
01 
AI 

01 
01 
01 
N 
El 
El 
T 

AI 
N 
01 
AI 
02 
T 
El 
E2 
N 
E2 
El 
El 
AI 
AI 
AI 
01 
01 
01 
01 

I 01 I 01 
I 01 I 01 
I AI 
I AI 
I N i N 

AI 
A1 
01 
A1 
AI 

I 01 
I AI 

r 
At 

02 I 02 
N N 
T 
N 
N 
E2 
T 
El 
AI 
AI 
01 
01 
01 

AI 
AI 
01 
AI 
AI 

AI I 01 I 01 
AI I 01 I 01 

AI I AI 
01 I 01 
AI I AI 
N i El 
N 
N 
N 
N 
N 
El 
N 
AI 
AI 
01 
T 
N 
T 
AI 

I £1 I El 
I r I T 
I 01 1 01 
I T I T 
( AI I 01 
I AI I AI 
I AI I AI 
I AI I A1 
I AI I AI 
I AI I AI 
I AI I AI 
I AI I AI 
I 01 I 01 
I AI I AI 
I AI I AI 
I 01 I N 
I 01 I N 
I AI I AI 
I 01 I 01 
I AI I AI 
I El I N 

1 El I El 
i El I N 
1 01 1 01 
I T I N 
I AI I 01 
I AI I AI 
I AI I AI 
I AI I At 
I AI I At 
I AI 
I AI 
I AI 
I 01 

At 
AI 
AI 
01 

I 01 I 01 
I 01 I T 
! E2 I E2 I AI i A1 
I E2 I E2 I OM 01 
N IN I 01 I 01 

T 
El 
N 
N 
E2 
El 
T 
AI 
AI 
AI 
01 
01 

I 01 

I AI I At 
I AI I A1 
I 01 I N 
I 01 I N 
I AI I At 
I 01 I 01 
I AI I A1 
N I N 
T 

I El I El 
I T I T 
1 01 I 01 
I T I T 
I AI I 01 
I AI I AI 
I AI i AI 
1 AI I AI 
I AI I At 
I AI I AI 
I AI I AI 
I AI I AI 
I OV I 01 
I AI I AI 
I AI I AI 
I N I N 
I N I N 
I At I AI 
I 01 I 01 

I El I EI 
I EJ i N 
1 01 I 01 
I T I N 
I AI I 01 
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E2 
E2 
El 
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El 
AI 
AI 
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01 
01 
01 

I AI 
I El 
I T 
I El 

I ^ 
I N 
I E2 
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T 
AI 
AI 
AI 
01 
01 

I AI 
i AI 
I AI I AI 
t AI I AI 
I AI I AI 
i AI I AI 
I AI I AI 
01 I 01 
AI I AI 
AI I AI 
N I 01 

I N I 01 
I At I At 
I 01 I 01 
AI I AI 

01 
01 
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El 
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El 

01 
01 
N 
El 
T 
T 

I AI I AI 
I AI I AI 
I 01 I AI 
I 01 I 01 
I 01 I 01 
I 01 I 01 
N I N 
El t El 
T I T 
T N 
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T T El EI 

AI 
T 
AI 

I 01 
I N 

AI I AI 
01 I At 
N I At 

EI 

I AI I At 
I AI I At 
I At I 01 
I 01 I 01 
I 01 I 01 
I 01 I 01 
N I N 
El I El 
El i N 
T El 

El 

At I AI I At 
At I At I At 
AI I AI I AI 

I 01 I T 
I AI I AI 
I AI I At 
I 01 I 81 
I 01 I 01 
I 01 I 01 
I 01 I 01 
I N I N 
I £1 I El 
I T I T 
T N 

N 
T 
El 
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E2 
El 
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El 
AI 
AI 
AI 
01 
01 
01 
AI I At 

I AI I At 
I 81 I 01 
I 01 I 01 

01 I 01 

El I El I El El 
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I A1 
i EI 

I EI 
I El 
I N 
I N 
I T 
I A1 
I At 
i N 
1 N 
I EI 
I 01 
I At 
I At 
I At 
I 01 
I A1 
I A1 
I 01 
I A1 
01 
El 
At 
At 
At 

i At 
i 01 
EI 
At 
N 
At 

I N 
I CI 
I A1 
I N 
I A1 
I A1 
I 01 
I A1 
I At 
I CI 
I A1 
i 01 
I A1 
I At 
i 01 
i A1 
i A1 
I A1 
i 01 
I 01 
I N 
I N 
1 01 
I A1 
I A1 
I A1 
I A1 

EI I EI 
01 I 01 
EI I 01 
N I N 
T ! T 
At i A1 
A1 I At 
N I £1 
T 1 N 
01 I 01 
01 I 01 

I A1 I 
I At I 
I A1 I 
I 01 1 
I A1 I 
I A1 1 
; 01 I 
I A1 I A1 
I 01 I N 
01 
At 
At 
At 

I At 
I Ot 
lot 
I At 
I N 
I At 
i £1 
I 01 

N 
At 
01 
01 
At 
01 
T 
At 
N 
A1 
El 
T 

I A1 I A1 
I EI I N 
I A1 I A1 
I A1 I A1 
I 01 I N 
I At I A1 
I At I At 
1 01 I N 
I At I A1 
I 01 I 01 
I At I At 
i At i At 
I At I 01 
I At I A1 
I At i A1 
I At I 01 
I Oil N 
I 01 I N 
N 
N 
01 
At 
A1 

I N 
I N 
I 01 
I At 
I T 

At I At 
At I N 

1 N 1 £I 1 EI 1 N 1 £1 1 £1 1 
1 T ! 01 1 01 E2 1 01 1 01 1 
1 N 1 01 1 N N 1 01 1 01 1 
1 N 1 EI 1 N N 1 El 1 El 
i N 1 EI 1 N N 1 N 1 N 
IN 1 At t At A1 1 At 1 At 
i N 1 At 1 At At 1 At 1 At 1 
1 T ' T 1 N N 1 T T 1 
1 T 1 T 1 N N 1 N N 1 
1 T Ot 1 El T Ot Ot i 
1 T 01 1 Ot 01 Ot 01 1 
1 At 1 At 1 At A1 1 i At At 1 
1 T 1 At 1 At At 1 1 At At 1 
1 At At 1 At At 1 1 At At i 
1 At 1 01 1 01 E2 i 01 1 At 1 
1 At 1 At 1 At A2 1 1 At 1 At 1 
1 At 1 At 1 At At 1 At 1 At 1 
1 At 1 01 1 01 M 1 01 1 At 1 
1 At 1 At 1 At At 1 At At 1 
i At 1 Ot 1 Ot N Ot 01 
1 01 01 1 i 01 N 01 At 
At At At At A1 At 
T At At At At At 
T At At At At At 
At At At At At At 
01 Ot 1 i 01 01 01 01 
N i El T 01 01 
At At At A> A1 A1 
N N N N N N 
Ot At 1 At At At At 
T 1 El 1 N 02 El El 
T 1 ! 01 1 01 02 01 Dt 1 

1 At 1 At 1 At At 1 1 At 1 At 1 
1 T T I N N 1 1 T 1 T i 
1 At At 1 At At 1 At 1 At 1 
1 At 1 At 1 At At 1 I At 1 At 1 
1 01 1 01 1 01 N El 1 El 1 
1 At 1 At 1 At At At At 1 
1 At At 1 At At At At i 
1 01 1 1 01 1 01 N El El 
1 At 1 At 1 At At At At 
i N 1 1 01 1 Ot A2 At At 
T At 1 At At At At 
At 1 At { 1 At At At At 

1 At 1 At 1 01 Bt At At 
1 At 1 At 1 At At At 1 At 
1 At j A1 j At At At 1 At 
1 At 1 A1 I At £1 At 1 At 
i 01 1 01 1 t 01 N El 1 El 1 
1 At I 01 1 01 N 01 1 At 1 
1 N 01 1 01 02 02 1 02 1 
1 N 1 01 1 01 N 1 02 1 02 1 
1 £1 I 01 1 01 02 1 01 1 01 1 
1 At At 1 At At 1 At 1 At 1 
1 A1 1 At 1 A1 T i At 1 At 1 
1 At I At 1 At At i At 1 At 1 
i £I 1 01 1 01 N 1 EI 1 El 1 
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CEILCOTE 
Corrosion Controt 
Products 

Jr ! 

A / 
, or / 

/ ^ / 

•v 
!$ 

/ 
/ rv 

// // /• 
S /.c? / 

Z.^'' //*/'i' 1^ ii fi /f // 
cs' / 

^ / 
^ / 

// 

<<? / ii? / li' 

V//////// ////// // // // // // // // // // // // 
^/<?/?/^///^/<?/////J/////<?/<?/<? .y/j //// 

rwnwe Aox • 30% £1 El El El I El 1 02 1 N T ; ; ; 02 1 02 1 02 1 02 1 02 1 02 1 T 1 T : N 

E2 01 1 E2 01 1 01 1 E2 1 E2 E2 1 02 1 02 1 02 1 E2 1 02 1 02 1 02 1 02 N 1 T 1 y 

Ptiena - s% N El N El 1 01 1 N 1 N N 1 N 1 B2 1 02 1 T I 02 1 B2 1 B2 1 N N 1 £2 1 T 
Phenoi-85% N N N N 1 N 1 N 1 N N 1 N 1 02 1 N 1 N 1 N 1 N 1 02 1 N N 1 £2 1 N 
Phena Sutanc Aca • 65% H T T 7 I EI 1 N 1 N N 1 N 1 02 1 T : r 1 

' 1 T 1 • ; 02 1 ,N N 1 02 1 N 
Phosononc Aad • 20% A1 A1 A1 A1 1 A1 1 A1 1 E2 02 1 02 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 N 02 1 £2 1 02 

A1 A1 1 A1 1 A1 1 A1 1 A1 1 N N 1 N 1 A2 1 1 A2 1 A2 1 A2 1 A2 1 A2 1 N T £2 1 T 
PT«38ononis Oncnondt' N N N N 1 T i N 1 E2 E2 1 E2 I T 1 N N 1 1 N 1 N 1 T 1 02 T T t T 

N T N N 1 N 1 E2 E2 1 E2 1 T i T N i T 1 N 1 N 1 02 T 1 T 1 T 
Picnc Aoo • 10% in AJoonot T 01 EI El 1 01 1 N 1 N N 1 T i 02 1 : 02 1 02 1 02 1 02 1 02 1 T 02 1 02 1 02 
Polydcrytc Aoo • 50%< 01 01 1 01 01 1 01 1 01 1 T T 1 T 1 02 1 02 1 02 1 02 1 02 t 02 1 02 02 1 T 1 T 
PoteaunAcMw A1 A1 A1 A1 1 At 1 A1 i A1 A2 1 A2 1 A2 1 I A2 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 E2 1 A2 
Potassun Bidnmaa A1 A1 A1 1 A1 1 At 1 A1 1 T E2 1 £2 1 A2 1 1 A2 1 A2 1 1 A2 1 A2 1 A2 1 02 02 1 E2 1 02 
Potassun drenoa A1 A1 A1 A1 1 A1 1 A1 1 A1 A2 1 02 1 A2 1 A2 1 A2 { 1 A2 1 A2 1 A2 1 A2 A2 1 £2 1 A2 
Potassun CaAonaa • 25% A1 A1 A1 El 1 A1 1 £2 1 A1 A2 1 A2 1 A2 1 A2 1 A2 ( A2 1 02 1 A2 1 A2 A2 1 02 1 E2 
Potassan ChiooBF A1 A1 A1 T 1 At 1 1 A2 1 A2 A2 1 A2 1 A2 1 1 A2 1 1 A2 1 A2 1 02 i A2 1 A2 A2 1 02 1 1 A2 
Potasaam Chkma A1 A1 A1 A1 1 At 1 At i At A2 i A2 i A2 1 |A2 1 1 A2 1 1 A2 1 A2 1 1 A2 1 A2 A2 1 02 1 A2 
PoOssaan Cvanoa At A1 A1 T I CI 1 ! N 1 EI A2 1 A2 1 A2 1 1 A2 1 1 A2 1 1 A2 1 02 1 ! A2 1 A2 A2 1 I 02 1 ! A2 
°otassaan r1uonae< At A1 A1 A1 N M 1 02 02 1 02 1 A2 1 A2 1 1 A2 1 1 A2 1 A2 1 t A2 1 1 A2 A2 1 02 1 1 A2 
Pcttssaan rtvnroxne • lOV 01 01 1 01 N 1 01 1 N 1 A1 A2 1 A2 1 02 I 02 1 I 02 1 02 1 N 1 02 1 I A2 02 1 £2 1 1 N 
Potasaaan Kvonnaoa • 50%* A1 A1 1 A1 N 1 1 At 1 1 N 1 A1 A2 1 ! A2 1 1 02; 1 02 t 02 ; 1 02 1 : N 1 02 1 A2 02 I £2 1 1 M 
Potaasaan Ntbaa A1 A1 A1 At i j A1 1 1 At 1 1 At A2 1 1 A2.I 1 A2 1 1 A2 1 1 A2 1 1 A2 1 A2 1 1 A2 1 A2 A2 1 E2 i 1 A2 
Potaasaan PenTHqanaa A1 A1 At At 1 1 A1 i t At 1 r 02 1 02 i 1 A2 1 A2 A2 1 A2 1 ! A2 1 A2 1 02 02 1 E2 1 02 
Potasaaan Peraudaa A1 A1 At A1 A1 i A1 1 T 02 1 02 A2 1 A2 A2 1 A2 02 A2 i 02 02 £2 02 
Potaasaan Suitaa A1 A1 At At At At At A2 A2 A2 A2 A2 A2 A2 A2 1 A2 A2 02 A2 
ProcanaoBt' 01 01 01 01 01 01 01 02 02 02 02 02 1 02 02 02 ! 1 02 02 E2 02 
Prot*»eAc*l'iCIO%« El 01 El T 01 T N N N 02 02 02 I 02 T 02 i 1 N N T N 
Pnopyana GiyoM A1 A1 A1 A1 A1 1 1 At At A2 A2 A2 A2 A2 1 A2 A2 A2 1 i A2 A2 02 A2 
Pyridfa N N N N N N N N N N N N N N N 1 N N N N 
Rayon Son Lxuor A1 A1 At A1 At At E2 02 02 A2 A2 1 A2 1 A2 A2 A2 02 02 E2 02 
Salicylaidaftvat' 02 El El El El 1 E2 T T 02 02 1 02 N 02 02 1 02 T T T T' 
SatcyfcAca) 01 01 01 T 01 |02 T 02 02 C2 1 ^ C2 C2 02 02 02 02 E2 02 
Sal 8m A1 A1 At A1 At 1 At At A2 A2 A2 A2 A2 A2 1 1 A2 1 A2 1 A2 A2 02 A2 
SITcon feaaenionoe' N El N N T N T T T 02 02 02 02 1 02 ! 02 1 T T T T 
SoOum Aceaa A1 A1 At A1 At At At A2 A2 A2 i A2 A2 1 A2 { 1 A2 1 A2 1 A2 A2 T A2 
Sodium Sca/oonaa El EI El 1 N i EI 1 N 1 At A2 A2 A2 i A2 1 A2 ( A2 i 1 A2 1 A2 1 A2 A2 1 02 1 A2 
Sodium Bsutaa A1 A1 1 At 1 At ! 1 At 1 At A2 1 A2 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 02 1 1 A2 
Sodum esiata 1 A1 1 At 1 A1 1 At 1 At 1 A1 1 A1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 02 1 A2 
Sodajm dromaa A1 1 A1 1 At I At 1 A1 1 A1 1 A1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 02 1 A2 
Sodium Camonaa • Sard* El El 1 El 1 N ! El 1 N 1 A1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 02 1 A2 1 A2 A2 1 02 1 02 

1 Sodium Oiionde A1 At 1 1 At 1 At i At 1 At 1 At A2 1 A2 A2 1 A2 1 A2 A2 1 i A2 1 A2 1 A2 A2 1 02 1 1 A2 
Sodium CMona-Sard 01 01 01 1 01 1 01 1 N 1 ^ T 1 T 02 1 B2 1 C2 82 1 B2 102 1 T 02 1 02 i 1 02 
Sodium Chromaa* A1 At At 1 A1 i At 1 A1 1 A2 A2 i A2 A2 1 A2 A2 A2 1 A2 1 A2 1 A2 A2 1 02 1 A2 
Sodium CMooa A1 A1 At I At 1 At 1 A) i At A2 1 A2 A2 1 A2 1 A2 A2 1 1 A2 1 A2 1 A2 A2 1 1 02 1 1 A2 
Sodium Cyanaa-15% A1 At At i At 1 At I 02 i At A2 1 A2 1 A2 1 A2 i A2 A2 1 A2 1 A2 1 A2 A2 1 1 02 1 A2 

j Sodium Oicfromaa A1 At At At At At A2 A2 A2 A2 1 A2 A2 A2 1 A2 1 A2 1 A2 A2 02 A2 
Sodium Fhjonoa* A1 A1 A1 At El E2 E2 A2 A2 A2 1 A2 A2 A2 1 1A2 1 A2 i A2 A2 T A2 

j Sodium Hvorosunde • 45%* A1 At 1 A1 El A1 1 E2 A2 02 1 A2 1 A2 iA2|A2|A2|A2IA2l02 A2 1 02 1 T 
Sodium hvaroxaa • 10%* El 01 1 i 01 N El 1 N 01 A2 A2 02 1 02 02 02 1 1 N 02 1 A2 N 02 1 A2 

; Sodium Mvaroxne • 50%* El El El N El 1 N El A2 A2 02 1 02 02 02 1 1 N 02 1 A2 N 02 1 A2 
Sodium Hvoocnioma • 3%* 02 02 1 t 02 1 02 1 N 1 N N N 02 02 1 02 02 02 1 1 02 i 02 1 N 02 i £2 1 N 
Sodium moocrtona • 17%* 02 02 1 1 02 1 02 1 N 1 N •! N N N N i N N N 1 1 N 1 N 1 N N 1 £2 1 N 
Sodium uuryi Sulfate • 20% 01 1 01 i 01 1 01 1 01 1 02 i A2 02 1 02 1 A2 1 02 A2 1 02 1 02 i A2 1 62 02 1 £2 i 02 
Sodium Oxaiaa i A1 1 A1 1 ' A1 1 A1 i A1 1 A1 i 1 A1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 1 A2 1 A2 1 A2 A2 1 r 1 A2 <

 

1 1 1 i A1 j A1 1 T A1 1 T 01 A2 1 A2 i A2 1 A2 1 A2 1 A2 1 1 02 1 A2 1 A2 A2 1 02 1 N 
Sodium lAcidl Phosoaa i A1 1 A1 1 A1 1 A1 1 A1 1 At 1 01 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 1 A2 A2 1 02 1 A2 
Sodium pttosonaa tTri) 1 El 1 El 1 1 El 1 N 1 El 1 N 1 El A2 1 A2 1 A2 1 A2 1 A2 1 A2 i 1 N 1 A2 1 A2 1 A2 1 A2 1 A2 
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^EAVrOUTTUNNOB LIGK 

Sodium ftjtvTtwnMcnw' 
Sodium Suttati 
Sodium Sutfids iSatuaad)> 
Sodium iSultita 
Sodium rartraa 
Sodun rhiosulaa iHyco) 
SoytMMCX 
StsaricAcxj 
Styrena 
Sugar 
Sultamc Acid • 25% 
SuHa Uduor (Paoan 
Sulfur Oiojode iWet) 
Sulfur Trionde (We« 
SulfuncAod • 10% 
Sulfuric Aod - 25% 
Sulfuric Add-50% 
Suifure Acid • 70% 
Sulfur*: Acid • 75% 
Sulfunc Add-93-96% 
TaJOa 
Tartar*: Add 
TetmcnioroMnana' 
lefradiioroaOTViena' 
Tatrahydrofurafi 
Tefrafiydrofurfuryi Akxtid' 
TlilonvtChlarida 
Thlonyi Chtorida - Waiw Sof n 
Tin Plating (Fluoboratai 
Tin Plating (Stannaiai 
TohJd nbluenai 
Toluana Sutforvc Add 

iToluidma* 
Trietfiviartuna' 
Triettivienaretramina' 
Triettrvl Phesrxwa' 
Tricftloraacaoc Add - 20% 
"•ricfilofooarttenail,a4-)' 
Trichloroetnana' 

: TricfUoroemvieria 
Tricresvi PhtMoriata 100% 

I Trisodium PtxMonata (Safd)» 
TufDermne 
Urea Solutior« 
Vinegar 
Virrvi Chlorxle 
Water. Distilled & Oemreraiizad 
White luauof (Pat»i 
Wine 
Xylol (Xyienei 
2nc Plating - Acid nuoborate 
Zinc Plating - Cyanwe 
Zinc Plating • Acid Sulfate 

D1 1 01 01 01 01 01 01 1 01 1 01 1 1 01 1 1 01 01 1 01 1 1 01 1 1 01 1 01 1 01 1 01 1 01 01 1 01 1 01 1 
! M 1 A1 I A1 A1 A1 A1 A1 1 A1 1 A1. 1 1 A1 t A1 A1 1 1 A1 1 1 A1 1 A1 1 1 A1 1 A1 1 At At A1 1 A1 1 A1 1 
At 1 A1 A1 A1 A1 A1 A1 1 El 1 A1 1 A1 1 1 A1 El 1 A1 1 1 A1 { 1 At 1 1 El 1 At 1 At 1 At El 1 At 1 At 1 

1 A1 1 A1 A1 A1 A1 A1 A1 1 A1 1 A1 1 A1 1 1 A1 A1 1 At 1 1 A1 1 1 At 1 1 At 1 At 1 At 1 At At 1 At At 1 
i At A1 A1 A1 A1 A1 A1 1 A1 1 A1 1 i A1 1 A1 A1 1 1 A1 At At j 1 At 1 At 1 At 1 At At ( At At 1 
i A1 1 A1 A1 A1 CI A1 A1 1 T 1 A1 1 CI 1 1 A1 T At CI A1 i 1 T At 1 A1 A1 At At At i 
A1 1 T T T A1 A1 A1 1 T ! A1 1 A1 1 1 A1 T A1 At At 1 1 T At 1 At At A1 At At 1 
A1 1 N N N A1 A1 A1 1 A1 i A1 1 A1 1 1 A1 A1 1 A1 1 1 At 1 1 At 1 1 At N 1 At 1 At At At A1 i. 

1 01 01 01 |01 N El El 1 N i 01 1 N i 1 El N 1 01 1 I H 1 1 El 1 1 N 1 T 1 01 1 N E2 01 01 1 
A1 A1 A1 A1 A1 A1 A1 1 A1 1 A1 1 A1 1 A1 A1 1 A1 1 At 1 At- At i At i At At At A1 At i 
CI T T T CI CI CI 1 A1 1 CI CI 1 CI CI 1 CI 1 1 CI 1 1 CI At i T CI CI At At At i 
A1 A1 A1 A1 A1 A1 A1 |oi j A1 1 A1 ! 1 A1 01 1 A1 1 i At j 1 At 01 1 At At At A1 A1 At i 
A1 CI CI 01 A1 A1 A1 A1 1 A1 A1 1 A1 A1 1 At 1 At 1 At At 1 1 At 1 At At At At At 1 
A1 01 01 El A1 A1 A1 A1 i A1 81 1 81 81 1 A1 iAt 1 At At E2 1 At At At At At 
At 01 El El A1 A1 A1 A1 1 A1 1 1 A1 1 1 A1 A1 1 At 1 1 At 1 At At E2 1 At At A1 1 At At 
A1 E2 E2 tE2 A1 A1 A1 A1 i A1 1 1 A1 1 1 A1 A1 1 A1 1 1 At 1 1 At At N i At A1 At 1 A1 1 At 1 
At 

<
 

CM O
 

CM O
 

CM O
 A1 A1 A1 1 A1 1 81 1 1 81 81 1 81 I 1 At 1 At i At N 1 At 1 At At 1 1 At 1 At 1 

, CI N N N CI CI CI 1 CI 1 CI 1 CI 1 CI CI 1 CI 1 CI 1 CI 1 CI 1 N 1 CI 1 CI A2 1 01 1 El 1 
Dt N N N El El El 1 El 1 El 1 El 1 El El 1 El 1 El 1 El 1 EI 1 1 El 1 El 02 1 1 El El 1 
N N N N N N N 1 N 1 N 1 N 1 N N 1 N 1 N 1 N N 1 N 1 N N N E2 E2 1 
A1 81 81 CI A1 A1 A1 i A1 A1 1 A1 1 A1 A1 A1 1 At 1 At At A2 At At At At At 
A1 T T T A1 A1 A1 A1 At A1 1 A1 A1 At 1 |At At At A2 At A1 A1 At At 
01 El El 1 T N El El N 01 N El N 01 N El N N 01 N N 01 01 

Sea Parchtorathylana 
N N N N N N N N N N N N N N N N N N N N E2 E2 
El T T T El El El El El El El El El El El El T El El T El El 
N N N N N N N N N N N N N N N N N N N N N N 
N N N N N N N N N N N N N N N N N N N N N N 

Saaffuobonc Add _ • 

El El T T N El El El El N El El El N El El E2 El N N El El 
A1 T T T A1 At A1 01 A1 A1 A1 01 A1 At A1 01 T At A1 T A1 A1 
r T T N El El N T N El N T N El N N T N N T T 
El T T T El El El El El El El El El El 1 El El N El El T El El 
T T T T El 1 El El El 1 T El 1 El El 1 1 T EI 1 El 1 El 1 1 N 1 El 1 N T T T 
El El El 1 El 1 1 El El 1 EI El 1 EI 1 1 El 1 1 EI 1 El 1 El i El 1 El 1 El 1 T ! El 1 El El El 1 El 
A1 1 1 N N 1 1 N 1 1 A1 A1 1 A1 1 1 A1 1 1 A1 1 i A1 1 1 A1 i A1 1 1 A1 1 1 At ' 1 At 1 1 N 1 At 1 1 A1 At A1 At 

1 El 1 El El 1 El i i El El i El EI 1 El i EI 1 El i El 1 El 1 E! 1 El 1 El T 1 El i El T El El 
El 1 El El T N El El N El N 1 1 El N El 1 N 1 1 El N N El 1 N N El El 
E2 1 El T T N El EI N El N 1 1 El N El 1 N 1 El N N E2 1 1 N N E2 E2 
CI CI CI CI T T I T CI T 1 T T CI 1 1 T 1 T T 02 1 CI 1 CI T 1 CI 01 
CI A1 A1 A1 A1 A1 A1 El A1 CI 1 1 CI El CI 1 A1 1 At El At At 1 At 02 1 1 A1 
A1 01 01 01 1 CI CI CI 01 A1 CI 1 1 CI 01 At CI 1 CI 01 1 1 T At |C1 El 1 At At 
A1 A1 A1 A1 1 A1 A1 A1 A1 A1 A1 A1 A1 A1 At 1 At At At At 1 A1 At At 
A1 El El El A1 A1 A1 A1 A1 A1 A1 A1 A1 At 1 At At El At 1 At At At At 
T T T N N T T N N N 1 i T T N T t H N N T 1 ^ N i E2 E2 
A1 A1 A1 A1 A1 A1 A1 A1 A1 81 1 1 81 81 81 At 1 1 At At At At 1 At 1 At At 
CI A1 A1 A1 A1 A1 A1 N A1 CI 1 t CI N CI At i At N At I At 1 At N j At At 
A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 1 A1 At At i At 1 At At i At 1 At 1 At At 1 At At 
01 01 T T N 01 01 El 01 N j 01 El 01 i N 1 1 01 El E2 1 01 ! ^ N 1 01 01 i 

1 Sea FKidxinc Add 1 ! 1 
i ! 

1 
Sea Sodium Hydroada 1(3% 1 i 

A1 o
 

o
 

o
 

A1 1 A1 1 A1 1 A1 1 A1 1 A1 1 A1 A1 At 1 A1 t At 1 At 1 El 1 A1 i A1 A1 1 A1 1 At 1 

i 



m GEILCOTE 
Corrosion Controi 
Products 

Sodiuni HwvmemacryatB' 
Sodun Suttata 
Sodun SuDide (Saturaodi' 
Sodun Sutila 
Sodun ianram 
Sodium rhosutam (HYTX3| 
SoytMviOi 
StaancAcd 
S^ymn• 
Sugar 
SutfamcAad-2S% 
Suttta Uoucr (Paoan 
SutfurOiOJaoeiliVM 
SuOur Thojooa tWeO 
SuttuncAod -10% 
Sutfin;AC3d-25% 
SuttuncAod-50% 
Suttunc Aoo • 70% 
SutfireAod - 75% 
Suttunc AOO • 93-98% 
TallOfl 
Tartarc Aod 
Tetracnonemana' 
TetmcnoroeaivMne' 
Tdnhvorommn 
Tetraftyoreturturvi Aiconot' 
ITttonviQilanda 
Thionyi Chtonoa • i^/ater Sofn 
Tin Plating (F)uobcri») 
Tin PMng (Stannaai 
TohJOi ndluanat 
Toiuana 8uMonic Add 
Tohjidm' 
Tnetttytamaw' 
Tiwlhviaiwatfanana* 
Triettna Ptxasome* 
TrichtoroaoancAad-20% 
Tricmoraoanzana < i .Z4-|< 
TrictiUoamana' 
Trichkxoamvwna 
Tricresyi Pteaonata 100% 
Trtaodum fhoaonaa (Saf<0* 
Turpenona 
UreaSoiutnns 
Vinegar 
Vinyl ChJonda 
Watar. Oistittad A Oennaraaaad 
Whita Uduof (Papen 

I Wina 
Xylol fXytenei 
Zinc Plating • Acid Ruotxxata 
Zinc Plating • Cyanda 
Zinc Plating - Acid Sultata 

i 01 1 1 01 1 01 1 01 I 01 1 01 1 01 
; Ai 1 1 AI 1 AI 1 AI 1 AI 1 AI 1 AI 
. A1 1 AI 1 AI 1 £1 1 AI 1 £2 1 A2 
: AI 1 1 A1 1 AI 1 AI 1 AI 1 AI 1 AI 
AI 1 1 AI 1 A1 1 AI 1 AI 1 AI 1 AI 
AI 1 ! AI 1 AI 1 ]• 1 AI 1 AI 1 AI 
AI 1 AI 1 AI 1 AI 1 At 1 AI 1 A2 
AI 1 1 AI 1 AI 1 AI i AI 1 AI 1 N 
N 1 1 El 1 N 1 N 1 01 1 £2 1 £2 
AI 1 1 AI 1 AI 1 AI i AI 1 AI 1 AI 
AI AI 1 AI 1 AI 1 AI 1 AI 1 T 
AI AI AI 1 01 1 At 1 AI 1 A2 
At AI At 1 AI 1 AI i AI 1 At 
AI AI 1 AI i AI 1 At 1 AI 1 £1 
AI AI 1 AI 1 A1 i AI 1 AI 1 £2 
AI AI 1 AI 1 AI AI 1 A2 1 N 
AI AI 1 AI 1 AI AI 1 A2 1 N 
El El 1 £1 1 El El 1 £2 1 N 
El EI 1 £1 1 £1 1 £1 1 02 1 N 

' N 1 1 N 1 N 1 N 1 £2 1 N 1 N 

At AI 1 A1 1 AI 1 AI 1 At 1 £2 
AI AI j 1 AI 1 AI i AI 1 AI A2 
N El 1 N 1 N 1 01 1 N N 
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Soivingcorrosioa problem: 
for industry, worldwider 

•soTooaes 

From floors to stacks, 
Ceiicote corrosion control 
products from Master 
Builders, helps hundreds 
of industries solve their 
toughest corrosion 
problems. 

Master Suiiders Technologies is indus-
•ry s oartner in corrosion orooiem-sdving. 
As tne oioneer ana tecnnowgical leaoer 
in ootymer linings, coatings, ttoonng and 
grout, we nave oecome an increasingly 
important factor in the cost-etfective oper­
ation ot huncreds of industnal plants and 
processes. 

Our corrosion-fighting prtxtucts are 
state-of-the-art. Proven proOucts such as 
Ceiicrete. Brutem. Ceiicote. Coroline. 
Tarpon Flake. Concresiva, Poty Plus and 
Rakeiine are unsurpassed in solving in­
dustry's toughest corrosion problems. 

Master Builders Technologies product 
and service oase has expanoed in both 
scope and reach. We tap a tremendous 
range oi company assets to meet our cus-
omers neeos. from si»aal formulations 

:Mrougn sKilled installation, anywnere in 
:ne World. 

Protective Coatings 
Our family of Coalings for metal, concrete 
and other suostrates solves corrosion 
proDlems Dy the hunoreds. These easy to 
apply coatings include polyesters, epox-
ies. coal tar eooxies. uretnanes, pheno-
Hcs. epoxy novolaks ana soecialized 
formulations tnat will cure oeiow freezing. 

Nownere eise 
will you imd 
sucn a wioe 
range of pro­
tection trom 
atmosonenc 
corrosion. 

Monolithic Linings 
The corrosivo environments encountereo 
in many mdustnes wo serve vary wioety in 
the demands they make on linings. Pick­
ing tanks reouire one type: tloccuiation 
tanks another. The oil ana gas inoustry re­
quires orotection tor facilities aixive-
grouno. beiowground and underwater. An 
electnc utilities gas desulfurization sys­
tem may reguire five different lining types. 

But so long as the corrosion proolem 
can be solved by a polymer-based lining 
— and the exceptions are rare — Master 
Builders Technologies has the solution. 

Our linings are monolithic, without 
seams or joints. They form a continuous, 
protectnre bamer against corrosion. They 
are made of epoxy. polyester and other 
special polymers. They adhere to caroon 
steel, alloy and concrete surfaces. 

They provide excellent resistance lo 
permeation, chemicals, aorasion ana. of 
course, corrosion. They nave immersion 
temperature resistance to 200 degrees F. 
and dry temperature resistance to 400 de­
grees F. They cure quickfy. are easy to 
maintain ana provide long, cost-etfective 
service life. Today, millions of souare feet 

of Master 
Builders 
Technologies 
linings protect 
Industrial 
installations-
worldwide. 

Flooring Systems 
Our ttoonng systems suopfy specializeo 
matenafs which solve the specific corro­
sion prooiems found in a wide range ot n 
austnes. irom utilities turOine rooms to 
pharmaceutical plants. Our floors protec 
concrete from attack by acids, alkalis an 
chemicals ot all kinds—including water 
and lubhcatmg oils. They are further soc 
ciallzed to solve problems ot abrasion ar 
sKid resistance and heavy traffic. From 
light-duty concrete sealers to heavy-ouh 

lowel-aDoiie 



YOUR BmHEFENSEAGAINST CORROSION 
reilcoie'* Corrosion Control 

-'ooucis oner a oroao soecirum or 
"luiions 10 vour corrosion oroolems 
0 mooerate lo tne most aggressive 
ooemicai environments. Whether 
jDiecteo lo cnemioai immersion, 

soiiiage. tumes. or environmental 
:orrosion. our range ot oolymer 
:nings. iioonngs ana coatings torm 
1 continuous orotective oamer 
against corrosion. 

Highly engineered tillers comoineo 
,viih flake, mat or tadnc reintorce-
•nent. ana a full range ot polymer-
casea mainx systems optimize 
resistance to oermeation 

ana chemical attack. 
Soeciai formulations resist 98% 

suifunc acio. onage cracxs in 
concrete, resist aorasion/ 
•necnanicai aouse. ana cure 
ceiow ireezing. 

Our systems orotect 
metal or concrete 
surfaces, cure OUICKIV to 
minimize oowniime. are easy to 
maintain ana oroviae a long. 
cost-effective service life. 

We've oeen inaustrys partner in 
corrasion orooiem-soiving for over naif 
a century. Chances are. we already 
have a solution to your proolem. 

Whatever your needs, you 
can reiv on Ceilcote 

Corrosion Control Products 
'or cost erfective answers 

to vour soecific oroolems. 

For immediate attention call; 
n ifie U.SA 
;none 1-800-227-3350 
-AX (2151831-6460 

'n Canaca 
Dtione 1-800-227-3350 
FAX (4161 741-7925 

In Laiin Amenca 
pnone(9051557-5544 
-AX (9051395-7903. 



MASTER 
BUILDERS 
COVERS 

ALLYOUR 
NEEDS. 

i 

MASTER BUILDERS PRODUCTS AND SERVICES 
ADHESIVES 
:'rucrurai 
'Jon-Slruc:urai 
COATINGS 
Protective 
Decorative 

MARINE SYSTEMS 
Coatinqs 
Pile Encaosuiation 

EPOXY INJECTION 

FIELD INSTALLATION SERVICES 

FLOORING 

MONDUTHIC UNINGS 

REPAIR PRODUCTS FOR CONCRETE 
Cementltlous 
Polymer 

Polymer 
Cementitious 

SEALANTS 
Rexibie 
Semi-Rigid i 

GROUTS 
Eauioment 
Rail 

SEALERS 
Penetrating 
Surface Film 

TRAFRC WEAR COURSES 

WATERPROOFING MEMBRANES 

II It HndmraisMdwl 
Master tiuilden. mc. 
2370Q Chaqnn 6oulMrd. Oevetano. OH 44122 
'el. (2t6) 831-5500 • TH. (800) 227-3350 
'u.1216) 831-6460 

Aousa. SA. Hioottto Yngoyen. l628-Ptso 7 
1344 Buenos Aires. Aiqenana 
'el. (54-1)46-7200 
Fax (54-1) 798-1019 

Master fiuidas 
earoocDes 

Master Sudden redwotoqes Ltd. 
3537 Weston Road. Toronto. OnQno 
ranaoa (M9L1W1 
'el. (416) 741-3830 
-'ix. (416)741-7925 

Embecon. industna e Conienao Ltda. 
RuaUQuna.476 
CEP 04728-Sao Paulo - SP. Brazd 
Tel. (55-11)246-3588 
Fax 155-11) 246-3890 

U.S. Olstrlct Sales OtOces 
1411 industnai Road 
San Cailos.(3A 94070 
Tel. (415) 592-7900 
Fax (415) 594-0147 

S119Westview 
Houston, rx 77224 
Tel. (713) 681-0345 
Fax (713) 581-7590 

'ecnocreio SA de CV 
3lvd M Avila Camatn) 480. MCXKO 10 OF. Menco 
'el (905) 557-5544 
-ix. (905) 395-7903 

industnas Tecmconcreto oe Colomota. SA 
Cade 76. Nr. 13-27. Boqoa Colomoa 
Tel (57-1)217-0255 
Fax (57-11 255-7141 

Ceiknte ingencros en Corrosnn SA 
-resa Escatnc NO 32. Col Irrxjaiaon 
<.'exco 10 OF Mexco 
'e! (905)395-8422 
•ax. (905) 557-0772 

Concretesx Aoanaoo 2515. (Sosava 133) 
Quito. Ecuador 
Tel. (593-2) 551-234 

140 Sheldon Road 
Serea. OH 44017 
Tel. (216) 243-0700 
Fax (216)243-8439 

Master fluflders. inc. 
Snctftttiraaffli 191S 

MBTi)eVene2uea.CA 
Centro Cometoa Avtraoa Udetiaoor 
Mezaarana Sur. Entre Avema LOS uaoiaos 

' Cade Neona Caracas I050. Venezuela 
^el. (58-2) 725474. 725475 

320WestF)etcner.#i09 
Tamoa. EL 33512 
'el. (813) 931-5570 
•^ax. (813)932-4146 

7A Soutn Gold Orrve 
Trentoa NJ 08691 
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"UTLFA CDATING5. i:.Z. 
GLDTHANL CDNTAIWtNT SYSTEfTS 

AfJD 
TANK LINING SPECIFICATION 

PREFACE 

Yhis is intenoea as a Dasic guide for owners, specifiers, ana engineers in the preparation of nore detailed 
saecificat-ions governing the application of elastorueric, spray-applied, Geothane (remorane lining and 
covering systems. An effort has oeen maoe within this specification to outline the Qualities ana 
aooiication parameters desired as part of the total meuiorane system, 

'he suogesteo dry film thickness of a Futura Geothane System is baseo on a 50 mil dry film thickness. This 
will provioe aoequate thickness for chemical resistance ano resistance to mecnanical damage and 
weatheraoility. In applications wnere mecnanical damage is not a concern, the menorane may be reduced to 
15 mils ory film thickness. Longevity of service is directly proportional to the total memorane thickness. 
As a result, many engineers, architects ano owners are specifying thicknesses as great as 100 mils to 
ootain maximtm longevity. 

In aooition to the geomemdrane lining or cover, your containment system nay also includei The 
suo-structure that sixipcrts the liner, the anchor system that holds the liner and cover in place, and 
suostrate vent systems that allow gas to escape from beneath the liner or cover. Since construction or 
installation of all these items can affect the performance of the final containment system, these items are 
also aodresseo: 

Appendix "Chemical Resistance of Geothane Elastomeric Coatings" outlines the general chemical 
resistance of these materials. Futura Coatings, Inc. may require a representative sample of the waste 
material for evaluation particularly where non-reconmended chemicals are contained in the affluent in trace 
amounts. 

SCOPE 

This specification covers the general installation of Geothane 520 and/or Geothane 5020 materials in the 
fallowing applications; 

Geomemdrane Lining Systems - Earthen Basins or Reservoirs 
Lining Steel Tanks 

Lining Concrete Basins or Tanks 
Repair of Failed Plastic Basin Liners 

Environmental Covers 

For other appiicatiohs or specific project information not covered in this Specification Guideline, contact 
Future's Technical Services Department. 

1.0 GENERAL REQUIREftNTS 

1.1 For an earthen reservoir a complete geo-technical survey shall be conducted to determine the 
suitability of the proposal site. This survey will detect the presence of organic wastes, other 
decomposing material, and soil instability that can be detrimental to liner performance. Once the 
suitability of the site has been established, proceed with the development of an excavation plan based on 
the overall containment structure design. 

1.2 The substrate must be dry prior to application of coating. The type of surface preparation will 
depend on the nature of the substrate as covered in Section 3.0. 



AooiicaLion ieTxwratures 

oeothane 520 - i5®F Minimum ano Rising 
Oeotnane 5020 - 35°F MinimLin ana Rising 

: Installer snail be experienced in this line of work and snail be conversant with both material 

aoplication ana surface preparation. 

The installer snail provide all labor, materials, eouipment, ano incidentals reouireo to provide a complete 
gaotnemorane system as indicated on drawings ano specified in this manual. 

The installer snail provide certification from the manufacturer that he is an approved contractor having 
deexanstrated by previous experience his aoility to oo the work. Installers without the required previous 
experience certification snail obtain factory technical assistance. 

1.5 Coating materials shall be stored in a cool dry environment and snail rot be used past their stated 
shelf life. All materials snail be delivered to the jobsite in unopened new containers bearing the 
manufacturer's original label. All materials will be stacked in a neat and orderly fashion by type and 
conponent. Empty containers will be neatly stacked for count verification by the designated project 
inspector. Containers may not be removed from the project without the approval of the inspector. 

Fabric materials rust be covered and protected from the weather until reaoy for installation, 
sin dry prior to and during installation. 

Fabric must 

1.6 Application of coatings shall not take place if threatening weather prevails. Caution should be 
demonstrated when the dew point approaches 5 degrees of the existing temperature. 

D MATERIALS 

2.1 Substrate Primer 
A primer may be recommended for one or more of the following reasons; To penetrate porosity, tie-up loose 
materials, block moisture, and provide maximum adhesion to the subseguent topcoat. 

Primer is to be selected on the basis of substrate; 

TABLE 1 

SURFACE/SUBSTRATE PRIMER RECOPTEWDATIOrj 

Earth None. A siDPorting 
geotextile fabric 
is used. See Table 2. 

Concrete, Masonry Futura-Bono 307 or 
Futura-Bond 502 

Steel Futura-Bond 300 
PUC Linings Futura-Bdnd 313 
Other Sheet Lining Systems Consult Futura 

fOTE; The application instructions on the data sheet for each primer are to be followeo particularly in 

relation to application ano recoat schedules. 

.2 Fabric Selection 
Selection of the fabric for the memorane depends on the type and condition of the substrate and on the end 
use of the system. Many suostrates sucn as mild steel or concrete may not require any fabric. For 
geomentirane linings or environmental covers the following may oe used as a guide. 



TYPC or SERVICE SUPPLIER 

TABLE : 

GRADE (liEICHT 
DZS/SQ. YARD) 

nWX. ROLL WIDTH 
IN FEET 

Lioht Duty 
Heavy Duty 

Hoecnst Celanesei1) 
Hoecnst Celanesei 1) 
Phillips (2) 

Trevira 1112 (3.A oz) 15 
Trevira 1125 (7.1 oz) 15 
Rufon E-5-N (6.0 oz) 15 

niN. THICKNESS DF 
GEOTHAft S20/S020 

35 mils 
50 mils 
50 mils 

J) noecnst Celanese Corp., P.O. Box 5887, Spartartxira, 5C 2330A 
(2) Phillips Fiber Corp., Box 65. Greenville, SC 29602 

Where arumais may cause daaage to the mencrane, the Ceothane 520/5020 thickness should be increased by SOS 
ana the exooseo areas covered with a layer of soil or river sand for additional protection. 

2.3 The protective waterproofing topcoat shall consist of a two component, elastomeric menorane and shall 
be either Geothane 520 or Geothane 5020. It shall be manufactured by Futura Coatings, Inc., St. Louis, nO 
ana snail conform in every respect to the following physical properties: 

PHYSICAL PROPERTIES TEST PETHOD TYPICAL RESULTS 
Unsupported Soaported 

520 5020 520 5020 

Solids Content 

Tensile Strength 

Elongation at 77°r (25''C) 

Tear Resistance 

Lou Temperature 
Flexioility 

High Temperature 
Resistance 

Abrasion Resistance 

Weatheraoility 

Calculated 

ASTPl D-412 
(Die C, AT 20 in./min.) 

ASTtn 0-412 
(Die C, at 20 in./min.) 

ASTn 0-1938 
Split Tear 

ASTn 0-1737, 1/2" mandrel 
bend at -55°F (-47^0) 

ASTtn D-573 
Continuous 
Intermittent 

ASTP1 C-501 C5-17 wheel 
1000 rev., 1000 gr. weight 

ASTn G-23 
(QUV Weathering) 

100t 100X 

800 
PSI 

3Q0X 

1500 
PSI 

3201 

Consult Futura 
for current 
inforaation. 
Different fabric 
and variations 
in weight will 
produce differ­
ent values 

50 + 5 PLI as + 5 PLI 

Passes 

200°F 
250°F 

23 mg. 
loss 

Passes 

2Q0°F 
275°F 

21 mg. 
loss 

After 2000 hours of exposure 
There was no evidence of checking, 
cracking, or loss of flexibility 

3.0 SURFACE PREPARATION 

3.1 Earthen 
The basin shall be excavated to rec^uired dimensions with smooth compacted surfaces. Slopes should 
preferadly be no steeper than 4:1, especially if the liner will be covered with a layer of earth or other 
material. If space is limited, a slope as steep as 3:1 is acceptable for exposed memoranes; however, the 
danger of earth instability and sliding under the liner is increased. 

All surfaces in contact with the liner must be free of sharp stones, sticks, and other debris that can 



ture or tsar the iiner. T,"us may mean that earth remDwai, sifting ana reoiacement will be reauireo to 
ire proper surface conoitions. A layer of sana or other fine material can oe usee if the native soil is 

.uitaOle. SterililzE areas of potentially harmful plant life. 

A 12 by 16 inch ancnor trercn arouna the perimeter of the excavation is recwireo to secure the iiner. If 
she excavation is to contain iioLUb, this anchor trencn must De aoove the uiater line. 

see Aopenoix 2 for typical design. 

3.2 afJCRETE 

Any surface contamination of dirt, oil, or grease snail be removed by scritjOing with a poiier broom, 

scraping, solvent wiping, washing ana/or brusn blasting. 

If specified, surfaces shall then be acid-etched with a 155 solution of muriatic acid to remove laitances 
and impurities. After foaming action nas stoppeo, the surface must Oe rinsed with copious guantities of 

water. 

All surfaces snail be thorougniy clean and dry prior to priming. 

The specifieo primer shall be aooiied according to manufacturer's specifications. 

Any expansion joints or stress cracks shall be properly prepared and filled with Futura-Caulk 515. Consult 
data sneet on caulking for complete application information. 

After has cured, Ceothane 520/5020 shall be applied according to specifications. 

3 STEEL 

IJelds shall be inspected and weld spatter removed with a grinding tool. Steel surfaces are to be 
sandblasted to white metal (SSPC-5P5). The anchor pattern shall have a 3-A mil profile. Profile to be 
determined by a Zortico ftodel 101/A5 Roughness Gauge or equal. Particular attention shall be given to 
welds, inside corners, and pockets to insure thorough cleaning. All surfaces shall be completely free of 
oil, grease, dirt, rust scale, and foreign matter. The cleaned surface shall have a gray-wnite, uniform 
metallic color and eacn square inch of surface shall be free of all visible residues, aiscolorations, 
staining, mill scale, rust, ana ueid spatter. Remove all dust ana grit by vacuuming the surface. Avoid 
touching the surface with hanos, contaminated rags, or dirty clothing. The primer must be applied 
iOTieaiately after surface preparation or before nunidity and temperature cause a rust bloom to form on the 
surface. If rust bloom should occur, the steel surface must be reblasted to original white metal 
appearance. The specified primer shall be applied according to manufacturer's specifications. Particular 
care shall be taken to follow "Recoat Schedule" indicated for the specific primer used. After primer has 
cured, Ceothane 520/5020 shall be applied according to specification. 

3.4 OTHER S'JBSTRATES 

Consult Futura for specific recormendation when bonding to surfaces such as PUC, Hypalon, CPE, etc. 

A.O LINER INSTALLATION 

4.1 The fabric rolls shall remain covered and protected from weather until ready for installation. Only 
fabric panels for each day's spraying shall be spread. 

1.2 The fabric panels shall be overlapped 5 inches and anchored in place. See Appendix 3 for anchoring 
method. Care should be taken that the fabric is positioned to conform to suograoe irregularities without 
being so taut as to place unoue stress on the liner. Excessive wrinKles must be avoided. Steps shall be 
taken to avoid more than three layers of fabric in any area. See Aopenoix a for detail of coating 
application method used at the overlao area. Fabric extending oeyona the basin into the ancnoring trencn 
must be corpieteiy coated with Ceothane 52D/502D to minimun recommended film tnickness. Air pockets are 



accEDiaDle sno snouio tse eiiminateo unile coating is still Lncureo. Areas of inconoietely coated 
'aOric are not acceotabie. 

-or estimating purposes, calculate the coating thickness at the lao areas to be double the normal 
recommenoea film thickness. 

Due to its rapid cure, Geothane 5O20 is not recomnenaeO for soraying of lao areas. Geo thane 520 prouides 
aoeouate uorKing time ano neeoed wettina of fabric. 

At the end of the workday, approximately two feet of fabric shall be left incoatcd to form a joint for the 
following day's work. 

See coraolete oata sheet on Geothane 520/5020 for recoat ana final cure scnedules. 

u,Z Smoking snail not be alloweo on liner and footwear may only be soft, ruober soled shoes. 

A.4 Contractor shall take precautions to protect liner during any subsequent back-filling operation. 

4.5 In earth excavations installation of liner over organic waste or other deconposing material should be 
avoided due to gas develooment iroer liner. If the liner must be installed where gassing is a concern, a 
>/ent system snould be installed. One method of venting is to slope the bottom of the excavation upward 
toward the sides. This allows rising gas to flow to the edge of the memorane t^re it escapes througn vent 
flaps placed above the waterline on the slope. A 4 to 6 inch base of loose fill may be used under menOrane 
to facilitate gas migration. Typically simple flap vents placed at 50 foot intervals are used. See 
Appendix 5 for typical design. 

5.0 ENVIRONPENTAL COUER IMSTALUTION 

Environmental covers can be assenPled on the containment structure or on an adjacent flat area free of 
sharp oojects or irregularities that can damage the membrane. Assembly instructions are the saneb as liner 
instructions earlier discussed and as available in Geothane 520/5020 Data Sheet. 

5.0 REPAIR OF SHEET LINING 

5.1 Geothane 520 is an excellent patch ano repair material for damaged PVC and other plastic/rubber sheet 
linings. For tern, cracked areas, as well as lengths of failed seam, use the following procedure; Power 
uasn the repair area and soiuent wipe/mop the area to be caatea with a nigh-flash, aromatic naotha. 
Substrate shall be clean and dry. After applying a 25-35 mil coat of Geothane 520, lay in a section of 
geotextile fabric and overcoat with an additional 40-60 mils of Geothane 520. Immersion areas require a 
2Dt increase in millage. Fabric/Coating shall run a minimum of 10 inches onto sound sheet lining. To 
repair certain types of sheet lining Futura may recommend the use of a primer and/or roughing up the 
existing liner to inprove ac*Tesion. Consult Futura for further details. 

7.0 INSPECTION 

7.1 Cure Test 

Each coat of Geothane 520 or Geothane 5020 shall be checked in several areas for cure, after 24 hours or 
more at 5D°F (10''C) or higher, by comparing the coating toughness with a standard test strip suoplied by 
Futura. Sticky, ircured coating indicates an iirprooer mixing ratio of the two coating components. Any 
such area shall be deemed unsatisfactory and reoaired at the contractor's expense, in accordance with 
Futura'5 instructions. 

7.2 Following project completion, a oetailed inspection shall be conducted by either a representative of 
the coatings manufacturer or a private testing laboratory experienced in evaluating poiyurethane coatings. 

This inspection may include ranoam slit sanpiing of the coating membrane to confirm thickness, acJiesion, 
anc cure. A minimim nimoer of these samples shall be maoe by the inspector. Sample areas shall be 
repaired with new fabric and coating at contractor's expense. 

6 



•= •uai insoection anail canfirm •dherence U3 oooa Detail Dractices at crojections, trcrcnes, laos, as weii 
lurfacE texture. 

mi 

This Guioe provides general instructions for the installation of Futura liners ana 
covers. However, the responsibility for proper liner or cover installation lies with 
the installer or purchaser ano not with Future Coatings. Although we cannot be 
responsible for the manner of installation, we wish to provide any assistance you 
require to complete your installation successfully. 



APPENDIX 1 

CHEMICAL RESISTANCE OF MEMBRANE LINING SYST 

flCICS 
Si ACETIC ACID 
55 HYDROCHLORIC ACID 
TQ5 HYDROCH.ORIC AGIO 
355 HYCRGCHLDRIC ACID 
55 SULFURIC ACID 
255 SULFURIC ACID 
505 SULFURIC ACID 
£05 SULFURIC ACID 
55 NITRIC ACID 
2C5 NITRIC ACID 
55 PHOSPHORIC ACID 
2D5 PHOSPHORIC ACID 
653 PHOSPHORIC ACID 
105 OXALIC ACID 

ALKALI 
155 SODIUM HYDROXIDE 
5D5 SCDIUM HYDROXIDE 
105 Ar-FGrilA HYDROXIDE 
255 AWONIA HYDROXIDE 

SALTS 
505 ATWJIA NITRATE 
505 ArTOJiA SULFATE 
105 SODIUM CHLORIDE 
505 POTASSIUM NITRATE 

SOLVENTS 
ACETONE, MEK 
eUTANOL 
ETHANCL 
XYLOL, 7GLUCL 
MINERAL SPIRITS 

MISCELLAfJEOUS 
SODIUM HYPOCHLORITE 
COCKING OIL 
MOTOR OIL 
WATER 
GASOLINE 
ERINE 

520 5020 

3 3 
3 3 
3 2 
1 1 
3 3 
3 2 
3 2 
1 0 
3 3 
2 1 
3 3 
•? 3 
1 3 
3 1 

3 3 
3 3 
3 3 
3 3 

3 3 
3 3 
3 3 
3 3 

0 0 
0 3 
0 2 
0 T 

0 3 

3 3 
3 3 
3 3 
3 3 
1 3 
3 3 

0 Do not recommend exposure 
1 term e.xoosurs (poor resistance) 
2 Mccerrte exocsure 

3 Long term exposure 
(Room temperature test fc 
30 days) 
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APPENDIX 3 

Detail of Fabric Overlap 

(side view) 

Fasteners '/••' from 
fabric edge maximum 

APPENDIX 4 

Spray angle and 8" 
down on base sheet 

Spray underside of top panel: spray lap area o', 
Press wet areas together then lightly roil with dry roller from top. 

Spray top of laps. 

e 



Anchor Trench Detail 

12" * 18" Ancnoi Trencn Geolhane Membrane 

Fluid Level 

APPENDIX 5 

Vent Detail Seams on Three sides 
using adhesive 

Hole in Liner 

o.^o r^,: v.^s_ ^ 
Compacted Sub Graae ^ 

:.oi 
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FUTURA 

WHERE URETHANE COATINGS 
TECHNOLOGY IS CREATED 

FUTURA COATINGS INC 
9200 LATTY AVENUE. ST. LOUIS, MISSOURI 63042 

PHONE (314) 521-4100 

FAX (314) 621-7255 

TWX 910-760-1622 

880601 
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Sonneborni 
SONOLASTIC^ 

NP 1 
DESCRIPTION 

Sonolastic NP 1 is a one component uretnane non-sag gun 
graoe sealant flesigneO for a wioe range of sealing and cauik-
mg applications in active exterior (oinis. Sonoiastic NP 1 
requires no mixing, is seif-priming ana with appropriate sur­
face preparation, it can bond to many materials sucn as con­
crete and masonry, aluminum and wood without a primer.* 

Sonolastic NP 1, after it tias cured, produces a flexible long 
lasting joint, witfi extraordinary adhesion, cohesion and 
elasticity that resists deterioratioh caused by weather, stress, 
movement, water and many chemicals. 

'See sectioh on Priming on the following page. 

COMPLIANCE 

Sonolastic NP 1 complies with Federal Speciticatioh TT-S-
00230C, Type II, Class A; ASTM-C-920, Type S. Grade NS, 
Class 25, use NT, M and A. Canadian Specification 
CAN/CGSB2-19.13-M87, Classifications C-2-40-A-N and 
MCG-2-25-A-N, CGSB Qualification No. 81026. It has been 
approved by the United States Department of Agriculture 
(USDA) for use in meat and poultry areas. 

COLORS 

A complete line of standard colors are available. Colors 
include white, off-white, limestone, stone, tan, aluminum gray, 
medium pronze, special bronze, redwood tan and black. 

USE 

Sonolastic NP 1 is used to proviae a positive seal for active 
joints. Among the many and varied aoplications for new con­
struction and remedial work are: 

Expansion wall joints 
Curtain wall construction 
Panel walls 
Precast units 
Aluminum/wood window frames 

Typical applications include exterior perimeter sealing of cur­
tain wall panel, caulking and sealing fascia, parapets and other 
structural components. Its use is indicated wherever a high 
performance, one component sealant is dictated. 

Sonolastic NP 1 is a gun grade low modulus sealant, which will 
give maximum performance if joints are properly placed and 
designed and if joint surfaces are structurally sound and clean. 

COVERAGE 

The following table indicates the number of linear feet filled by 

LINEAR FEET PER GALLON 
Joint Depth Joint Width (Inches) 
(Inches) V. 'r i 

308 205 154 122 

82 68 58 51 
51 44 38 

LINEAR METERS PER GALLON 
Joint Depth Joint Width (mm) 
(mm) 6.4 9.5 12,7 15.9 19,0 22,2 25,4 

6.4 
9.5 
12.7 

93.9 62.5 46.9 37.2 
25.0 20.7 17.7 

15.5 13.4 
15.5 
11.6 

NOTE; 12 canridges are approximately one gallon. 

JOINT DESIGN 

To a large extent, the design of the joiht depends upon a variety 
of factors such as the maximum expahsion and contraction of 
the surface materials due to thermal change. Where possible, 
Sonolastic NP 1 should be applied when the joint is at its 
median opening so as to obtain the greatest efficiency with 
subsequent joint movement. 

The dimensions of the joint to be sealed must be established in 
relation to service conditions. The number of joints and joint 
width should be designed not to exceed ±25% maximum 
movement. The joint width may be determined by calculating 
the change in size of the joint between the high and low 
temperature extremes and multiplying the change by a factor 
of 4. 

For example, if if is determined that a joint will open and close 
'/»" between temperature extremes, the joint width should be 
four times the Vi" or 1" minimum. The depth of the sealant 
should be Vz the width of the joint, with a maximum depth of Vz" 
and a minimum of Minimum joint width should be V«". (See 
Table 1 below.) 

Table 1. Joint Width and Sealant Depth 

joini widin 
(inchesi (millimeiersi 

Sealant DecUi 
at Midpoint 

(inches) (millimeters) 

v. to Vz 
Vz to 1 
1 to 2 

(6.4 to 12.7) 
(12.7 to 25.4) 
(25,4 to 50.8) 

% 
'A to '/a 

Vz 

(6.4) 
(9,5 to 12.7) 

(12.7) 

In deep joints, the sealant depth should be controlled by the 
use of joint fillers or backup materials. The backup material 
must be non-impregnated and compressible, such as Sono-
foam Backer-Rod or Sonofoam Soft Backer-Rod. Where the 
depth ot the joint does not permit use of Sonofoam Backer-
Rod, a bond breaker (polyethylene strip) must be used to 
prevent three point bonaing. (See Figures 1A, IB and 1C on 



Figure lA Figure iB Figure IC 

3* ® ^ ^ a • 

0 • "o J ° 
. 0 , ^ . a _ . / 

Joints without Bontl Breaker Joints with Bontl Breaker Proper Depth Control 

The eifect on the sealant with and without bond breakers ts illustrated in Figures IB and IC. 

To maintain recommentjed sealant depin. Sonofoam Backer-
Rod is installed by compressing and rolling it into joint channel 
without stretching lengthwise. Backer-flod should be about VB" 
13.2 mm) larger in diameter than the witrth of the joint to allow tor 
compression. Sonofoam Soft Backer-Rod should be approxi­
mately 25% larger in diameter than the joint wioth. Sonofoam 
becomes an integral part of the joint -sealant does not aohere 
and no separate bond breaker is required. 

INSTALLATION 

Preparatory Work (Cleaning): Surface to receive sealant 
must be structurally sound, dry, clean, free of dirt, moisture, 
loose particles, oil, grease, asphalt, tar, paint wax, rust water-
proofings, curing and parting compounds, membrane mater­
ials, etc. 

Masonry: Concrete, stone and other masonry must be 
cleaned where necessary by gnnding, sandblasting or wire 
brushing to expose sound surface free of contamination and 
laitance. 

Wood and Fainted Wood: Cut back weathered or treated 
surfaces or dry rot until you reach clean, sound wood. Sono-
lastic NP 1 Will adhere to most new and old, dry, oil-free wood. 
Whenever possible, paint should be scraped away to bare 
wood, although Sonolastic NP 1 will adhere to most paints. If 
removal is impractical, a test application should be made to 
determine proper adhesion. Consult Sonneborn Technical 
Services for wood substrates that are coated or have a baked-
on enamel or plastic finish. 

Metal; Scale, rust and coatings must be removed to expose 
bright metal. Protective coatings should be removed with sol­
vent and all chemical residue or film removed. Aluminum 
window frames are frequently coated with a clear lacquer 
(usually of acrylic or methacrylate composition). Such lacquer 
must be removed prior to the application of Sonolastic NP l. 
Lacquer is best removed by wiping the window frames with a 
clean cloth moistened with methyl ethyl ketone (MEK). 

In addition to lacquer coatings referred to above, a variety of 
other protective coatings or finishes are frequently specified. 
Such finishes could interfere with the bond (adhesion) of the 
sealant. When a protective coating has been specified on 
metal it is recommended that Sonneborn Technical Service be 
contacted prior to sealant application. 

Priming: While Sonolastic NP 1 is generally considered a 
non-priming sealant, special circumstances or substrates (i.e. 
certain protective coatings on aluminum) may require the use 
of primer. It is the responsibility of the user to check the adhe­
sion of the cured sealant on typical test joints at the project site 
prior to and during the application of the sealant Consult 
Sonneborn Technical Service for adoitionai information as 
necessary. For water immersion conditions, priming is required 
on concrete and most other substrates. Where water immer­
sion IS anticipated use Primer No. 733. 

Full strength primer is applied with a brush or c.ean cloth. A 
light uniform coating is sufficient for most surfaces: however, 
porous surfaces require a somewhat heavier but not exces­
sive coat Allow primer to dry prior to application of sealant 

Depending on temperature and humidity, phmer will be tack-
free in t5-30 minutes and ready for sealant Priming and 
sealing must be done on the same work day. Consult Sonne­
born Technical Service for information regarding primers 
on other surfaces. 

Important: Never use filler Impregnated with oil, asphalt tar or 
any migratory saturant Oil base caulking compounds and 
butyl caulking compounds should not come in contact with 
Sonolastic NP 1. 

APPLICATION 

Sonolastic NP 1 is a single component (one part) system and 
comes ready-to-use. It is applied by professional caulking gun 
loaded at the job site or directly from the catridge, Sonolastic 
NP 1 maintains excellent gunnability over a broad temperature 
range and is readily gunnable even at low temperatures. Joints 
should be filled from the deepest point to the surface by holding 
a properly sized nozzle against the back of the joint. 

Proper tooling assures the correct bead configuration and a 
neat joint. Equally important, it assures maximum adhesion to 
the sides of the joint. "Dry" tooling is recommended, but if 
necessary, dampen tool with water or Reducer 990. DO NOT 
use soapy water to tool. Avoid overtooiing of sealant. 



Application-Temperature; Field experience recommenas 
:nat an cauiKing ana sealing snouia De penormea wnen 
temperatures are aoove 40T {5X) in oraer to avoia applica­
tion to moisture laden sunaces. Moisture on suostrates wni 
aaversely arfect adhesion. 

Application may proceed as low as 20T (-6-C) if there is 
complete assurance tnat suPsirates to receive NP 1 are com­
pletely dry, free of moisture ana clean as descrioed elsewnere 
nerein. 

Precautions: Prior to use, unopened containers should be 
protected from heat and direct sunsnine. in coot or coid 
weather, store containers where temperature approximates 
75-F (25'Cl for at least 24 hours before using in oraer to 
facilitate application. Containers should not be opened until 
necessary preparatory work has been completed. 

CURE RATE 

Cure ot Sonolastic NP 1 will vary with temperature and humid­
ity. Under nominal conditions (75°F [25°C] and 50% R.H.). 
Sonoiastic NP 1 will have a heavy skin overnight to 24 hours, 
in a typical |oint of 'k" width by '/«" depth, Sonoiastic NP 1 
IS functional in three days and approximates fuH cure in aoout a 
week. 

BACKING MATERIALS 

In deep joints, sealant depth should be controlled with 
Sonofoam Backer-Rod. Other caulks should not be used as 
fillers. Sonofoam Backer-Rod should not be primed. Car 
should be taken to insure that Backer-Rod is not punctured. 

CLEAN-UP 

Immediately after use and before sealant has cured, equipment 
may be cleaned with xylene or Reducer 990. The cured 
sealant may be removed by cutting with a sharp edged tool; 
thin films removed by abrading. 

PACKAGING 

Sonoiastic NP 1 is available in 1/12 gallon cartridges (0.32 
liters), 30 canridges to a canon. 

SHELF LIFE 

Sonoiastic NP 1, one year at (25X1 temperature ana 50% 
relative numioity. 

SUGGESTED SPECIFICATION 

The following short form guide specification is provided for the 
convenience of the specification writer and user. It covers the 
general procedures necessary tor proper installation ot Sono­
iastic NP 1. 

Scope: Furnish and install as specified. All joints requiring 
sealant must be inspected by the contractor. It is the 
responsiDility ot the applicator to install the sealant in a manner 
which insures the optimum performance ot materials used. 

Materials: Sealant material shall be 100% urethane base 
Sonoiastic NP 1 as manufactured by Sonneborn. Colors are to 
be selected by owner/architect. Material shall comply with 
Federal Specification TT-S-00230C, Type II, Class A; ASTM 
C-920, Type S, Grade NS, Class 25, Use NT, M, A. Backup 
material must be used to control the depth ot sealant and shall 
be Sonofoam Backer-Rod or Sonofoam Soft Backer-Rod as 
supplied by SonnetxDrn. Material shall be stored in strict 
accordance with the manufacturer s instructions. 

Preparation: Joint surfaces must be structurally sound, dry, 
clean, tree ot dirt, moisture, loose particles, oil, grease, asphalt, 
tar, paint, wax, rust, release agents, etc. Sonofoam Backer-
Rod shall be installed so as to maintain a suitable width to 
depth ratio as recommended by the manufacturer. Minimum 
joint width shall be Minimum )oint depth shall be 'A". 

Priming: For water immersion conditions, priming is required. 
Use Sonneborn Primer No. 733. 

Sealant Application: Application shall be by cartridge-type 
gun, or air pressure equipment. All caulking and sealing shall 
be performed when temperatures are above 40°F in order to 
avoid application to moisture laden surfaces. Sealant should 
be tooled immediately to assure maximum adhesion and neat 
joint appearance. 

Clean-up: Exposed surfaces shall be cleaned, free of excess 
sealant or other soiling due to sealing operations. Surfaces 
shall be cleaned as work progresses and before sealant be­
gins to cure. 

SUMMARY OF TYPICAL CHARACTERISTICS OF CURED SEALANT 
PROPERTY TEST METHOD VALUE (Average) 

Tensile Strength ASTM 0412 200 psi 

Elongation (Ultimate) ASTM 0412 1000% 

Hardness - Shore A Shore Ourometer 33±3 

Shrinkage Nil 

Weatherometer Atlas Xenon Arc No elastomeric property change after 3000 hour 

Low Temperature Flexibility ASTM 0746 -40T 

Sen/ice Temperature Range -40T to ISOX 

Expected Life Up to 20 years 



WARNING LIMITED WARRANTY NOTICE 

CONTAINS: chlorinated paratlin, toluene aiisocyanate ana 
aliphatic nydrocarpon solvent. 

Mav cause in|ury to eyes rollowing repeated or prolonged 
contact. May cause skin irritation. Do not get on sKinor in eyes 
;! contact occurs, (lush aWected areas thorougnly with water. 
Remove and wash contaminated clothing oetore reuse. 

May cause respiratory irritation or intoxication with headache, 
nausea and central nervous system oeoression. Chronic inha­
lation o( vapors may cause in|ury to the kidneys or central 
nervous system. Avoid inhalation ot vaoor or mist. It inhaled, 
remove to fresh air. If breathing is difficult, give oxygen. H not 
breathing, administer anificial respiration. Swallowing liquid 
may cause irritation to mouth and throat. 

Liquid aspirated into lungs may cause severe pulmonary 
injury. Do not take internally. If ingested, DO NOT inouce 
vomiting. 

SEEK MEDICAL ATTENTION FOR ALL OVEREXPOSURES. 
USE ONLY WITH ADEQUATE VENTILATION. 

KEEP OUT OF REACH OF CHILDREN. 
STORE AWAY FROM SOURCES OF IGNITION. 

Every reasonaPle ettoh is made to appiy ChemRex Inc. exact­
ing standards both in the manufacture of our products and in 
the information which we issue concerning these products and 
their use. We warrant our products to be ot good quality and will 
replace or. at our election, refund the purchase price of any 
products proved defective. Satisfactory results depend not 
only upon quality products but also upon many factors beyond 
our control. Therefore, except for sucn replacement or refund, 
CHEMREX INC. MAKES NO WARRANTY OR GUARANTEE, 
EXPRESS OR IMPLIED. INCLUDING WARRANTIES OF 
FITNESS OR MERCHANTABILITY, RESPECTING ITS 
PRODUCTS, and CHEMREX INC. shall have no other liability 
with respect thereto. Any claim regarding product defect must 
be received in writing within one |1) year from the date of 
shipment. No claim will be considered without such wrinen 
notice or after the specified time interval. User shall determine 
ihe suitability of the products for the intended use and assume 
ail risks and liability in connection therewith. Any authorized 
change in the printed recommendations concerning the use of 
our products must bear the signature of the ChemRex Inc. 
Technical Services Manager. 

Midwest 
415 East 16th Street 

Chicago Heights, IL 60411 
708/757-3300 

REGIONAL FIELD OFFICES 
Northeast 

57-46 Flushing Avenue 
Maspeth, NY 11378 

718/456-8101 

Southeast 
2170 DeFoor Hills Rd. NW 

Atlanta, GA 30318 
404/355-6767 

Southwest 
3870 West 11th Street 

Houston, TX 77055 
713/869-1446 

Western 
2359 Lincoln Avenue 
Hayward. CA 94545 

415/889-9899 

International Operations 
7711 Computer Avenue 
Minneapolis. MN 55435 

612/835-3434 
FAX: 612/835-2498 

ALL DISTRIBUTION CENTERS 
1-800-433-9517 

TECHNICAL SERVICE: 
1-800-CHEMREX 

FAX: 612/835-3039 

GiemRexInc. 
Sonneborn Building Products 
7711 Computer Avenue • Minneapolis. MN 55435 • 612/835-3434 
Regional Werehoueet in: Chicago. IL: Houston. TX. Maspein. NV; 
Atlanta. GA; Haywaro. CA. Manutactunng Plants In: Chicago. IL: 
Minneapolis MN: Potlsiown. PA. Commerce Ciry. CO. 
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SONOFOAM CLOSED CELL (CC) 
BACKER-ROD 

JOINT FILLER AND BACKING FOR ELASTOMERIC SEALANTS 
(GRAY) 

DESCRIPTION JOINT SEALING 
Sonofoam CloseO Cell (CC) Backer-flod is a resilient ooiyeiny- Follow suggestions tor loint sealant application as directed by 
ene toam, designed for use with cola aopiied lOint seaiams sealant manufacturer. Where priming of the loint is necessary, 
and becomes an integral pan of the joint sealing system, it is primer should be applieo to the joint surfaces after Sonofoam 
extruded to various diameters to accommodate a range of joint is placeo in the joint. Do not prime Sonofoam. 
widths. Its use as a back-up material proviaes the proper 
shaping of the sealant without bonding to the Sonofoam. per- PACKAGING 
mining the sealant to stretch ana recover witn joint movement. Common sizes of Sonofoam Backer-Bod are wound on reels 

and packaged m cartons. Approximate weight 
USE 15 lb./canon. 1V2" ana 2" in 7 ft length pacKaged in cartons. 
Sonofoam is the ideal back-up material for coid applied Approximate weight 35 Ibs./caaon. 
sealants where a joint filler is necessary prior to application of 
the sealants. Joint fillers have two major functions: (1) to control TYPICAL PROPERTIES 
the depth of the sealant m proper relation to joint width; and (2) Composition Extruded closed cell. 
to provide a backing against which the sealant is applied and polyethylene foam 
filling the joint from the bottom forcing the sealant to the sides of Color Gray 
the joint. Among the many types of joints in which Sonofoam is Odor None 
used are; Water Absorption 0.5% by volurw^ 

Compression-Deflection 8 psi (2 28% 
• fvletal Panels Tensile Strength 25psi 
• Pre-Cast Panels 
• Expansion Joints ESTIMATING SONOFOAM BACKER-ROD 
• Perimeter of Windows REQUIREMENTS 
• Perimeter of Door Frames Joint Rod Sealant Footage 
• Coping Joints Width Diameter Depth per Carton 
• Glazing Joints 3;ig" 
• Floor, Deck Joints ,4.. ,/4.. g4QQ. 

Am/AkiTAr-cc ADVANTAGES 3/3 ^ 2 i/4 2,500 
1. Lightweight ^ ,2" 5,8" 1/4" 1,550 
2. Resilient - accepts joint movement. c;g" 3 4 ' .|/4" ^ .JQQ 
3. Closed cell structure - low moisture absorption. 3/4.. .|.. 3/3.. 
4. Non-impregnated, non-staining and non-oieeding. ^12" 400 
5. Inert and compatible with cold applied sealants. ., y^.. _ 770"* 
8. Round - gives the proper joint sealant configuration. .[ g- _ 525"* 
7. No bond breaker required. Sealants will not adhere. 

8. Ecohomical 3 200 jt./reel. 
9. installs easily and quickly. packs 1,800 ft./reel. 

INSTALLATION •••Suppi,ad,n7, length. 

Sonofoam must be held in the joint under compression at the 
time of installation. The diameter of the rod should be 1/8" 
larger than the width of the joint for joint widths up to 3/4", for 
3 4" wide joints use 1" diameter rod. 

Sonofoam Backer-Rod may be easily installed with the use of 
a blunt probe or a plain faced roller, forcing the rod to the 
desired depth. A template or roller gauge may be used as a 
guide to control the depth at which the roa is placed. Do not 
puncture, fold or crease backer-rod. Follow sealant manufac­
turer s suggestions for joint sealant width ahd depth ratio. 



LIMITED WARRANTY NOTICE 

Every reasonaote etiort is maae to appry Che-mflex Inc. exatrnnp siandards Poto in toe manulactuie ol our products and in tPe 
nrormaiion wnich we issue concerning toese oroaucts ana their use. We warrant our products to De ot good quality and will replace 
or. at our election, retund the purchase price of any products proved defective. Satisfactory results depend not only upon quality 
o roaucts Put also upon many factors peyono our control. Therefore, except for sucn replacement or refund CHEMREX INC. MAKES 
MO WARRANTY OR GUARANTEE, EXPRESS OR IMPLIED, INCLUDING WARRANTIES OF FITNESS OR MERCHANTABILITY. 
RESPECTING ITS PRODUCTS, and CHEMREX INC. shall have no other liaPilitv with respect thereto. Any claim regarding product 
aeiect must Pe received in writing within one (1) year from the date of shipment. No claim will be considered without such written 
nonce or after the specified time interval. User snail determine the suitability of the products for the intended use and assume all risks 
and liability m connection therewith. Any authorized change in the printed recommendations concerning the use of our products 
must Pear the signature of the ChemRex Inc. Technical Manager. 

REGIONAL FIELD OFFICES 

Midwest 
415 East 16lh Street 

Chicago Heights, IL 60411 
312,'757-3300 

Northeast 
57-46 Flushing Avenue 

Maspieto, NY 11378 
718/456-8101 

Southeast 
2170 DeFoor Hills Rd. NW 

Atlanta, GA 30318 
404/355-6767 

Southwest 
3870 West 11th Street 

Houston, TX 77055 
713/869-1446 

Western 
2359 Lincoln Avenue 
Hayward, CA 94545 

415/889-9899 

Internationai Operations 
7711 Computer Avenue 
Minneapolis, MN 55435 

612/835-3434 
FAX: 612/835-2498 

GiemRextnc. 
Sonneborn Building Products 
7711 Compuler Avenue • Minneapolis, MN 5S435 • 612/835-3434 
Regional Warehouaat In: Chicago, IL: Housion. TX: Maspeih. NY; 
Atlanta. GA. Haywaio, CA. Manutacturtng Plants In: Chicago, lU 
Minneapolis MN. Poltstown. PA: Commerce City. CO. 

Form NO. SJ-403 FOR PROFESSIONAL USE ONLY 7M 6/89 



V/WA\ Product Data 

Descrl-rlcn: 

Moisture curec Polyuretnane Aroaatic, 
A.S.T.M. T-.-pe II 

>• eatur es: 

* Single package, ready to use 
* High gloss, transparent 
* Outstanding abrasion resistance 
* Excellent, flexibility and resilience 
* Fast dry, low temperature cure 15°F 
* Outstanding chemical resistance 

Store inside a clean, cry rocm 
for flammable products: temn. cO^F-90'^F. 
Use grounc clanns ana avoid sparks or 
electrical dlscnarge. 
Shelf Life: 6 months trom care manufacture 

Solvents and Diluents: 

* Thinning and Reduction: Use Centron 270 
Solvent P.U.G. 

* Clean up: Use Xylol or M.E.K. 

Uses: 

* Concrete Floor Sealer 
* Wood Floor Finish 
* Abrasion Resistant Barrier 
* Protective Glaze Finish 

Accessories: 

* Centron 270 Catalyst 
* Centron 200-930 Surfactant 
* Centron 270 Retard Solvent 

Product Credentials: 

* A.S.T.M. Type II, Clear 
* Complies Chapt. 121.2519 F.D.A. for 

use in food plants as non-toxic when 
dry and fully cured. 

Relevant Publications: 

* Centron Concrete Floor Sealer 
* Centron Polyurethane Sealers 
* Centron 270 Series Technical Publication 
* Centron 270 M.S.D.S. Data Sheet 
* Centron 270 Test Data 

Physical Procertles: 

Color: 
Solids: 
W.P.G. : 
Viscosity: 
Flash Point: 
Pack-age: 
Container: 

Watervhlte Clear 
30Z by volume 
7.90 lbs. 
99 Ku @ 77°F 
81®F T.C.C. 
Single 
5 gallon, 55 gallon drum 

Basic System; 

* General Service 
First Coat: 302 reduction Centron 270 
Second Coat: Full strength Centron 270 

Roller Application 

* Maximum Gloss, Smooth Surface 
First Coat: 302 reduction Centron 270 
Second Coat: 302 reduction Centron 270 
Third Coat: 302 reduction Centron 270 

Lambswool Application 

Slip Resistance: 

Flat glossy floors are slippery when wet. 
Aluminum oxide, grit, or silica sand may 
be broadcast into wet Centron 270. Re­
move surplus and topcoat within 29 hours. 

"iiPLE G COATINGS INC warrants mat tne P'oa jct snail coniorm to its smnaara soecttitauons m efiea at time oi sniomem TRIPLE G 
JATINGS INC MAKES NO OTHER WARRANTY EXPRESS OR IMPLIED, WITH RSSPECTTO THE PRODUCT AND DISCLAIMS THE 

IMPLIED WARRANTIES OF MERCHANTABlLlTy AND OF FITNESS FOR A PARTICULAR PURPOSE. Anv i.aOHifv ol TRIPLE G 
COATINGS INC arising Out o' me sale. Lise or aooncation ol its Prouuci snaii oe iimneo to reoiacement ot tne Proouct useo. 

TRIPLE 6 CaATINGS iMi^ 



'"•seinc"ucTiC"sarenotinie"aecicsrioworcCjc:reccr-.m^ncaiionsiO'SD«C'*irs?'vtce ''^Pvo'eia^ueCESflnaiOinneterfrtninqcQrr^cTSunace 
•EDiraiion — I'nc msKuC^'Cis anc aDOicai-O" C'OCflure " « assumea mai tn» r^-zce' c'ocuci recofrimpnaaiioni nava oten maae The** 
-siruciicns a.^cuic De TO'icwea C'Cseiy ic cc:a.'"' inp r^aiirr.um sarvtce irom tnp maiaftaia. 

;ie MSI C OJ' «POwiaoae 'rip'Pc"-"-a'Ca:acc-.:aipc- arpuupancacc^-aieaitr-poaiao'issuance anoarr«ucipc''---.ani;pyp.tn-i"i 
;nornnTice U'se'n-.siconiaci TRIPLEGCOATINGSINC ;: .e'uvro'recinessDe'nresDecitv.ngororoer'-- Nogua-a->-:-;,-,- ••> r-.- < c . p -
"-'.oiiec v-p nuaiamee ou' c- = cuc:s :c cc-'c— 'c TRIPLE G COATINGS INC. c_aiitv cc-troi wp as.ipc-p n- -pir — r . -• 
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-.incu:c-.?---'Ce niOC'-rRV. i--PNT'. :-C_A^A,L - Cc :=ANVPIN01£'.<A0£5'"--::S^.£- £'P = ?E£CRiMe., - C; STAT^J'TORY Oy 
- = csi:,C'. C= ^A.v OR C*-£RvYi5£ £ RC - A M A BILI TY AND FONESE R^R A RARTIC_.AS RIJCPPCC 

Preparation Methoas: P^fer to individual job snecificatlcn 

* Steel: Hot recommenaed, use Centron 201, 222 Primers. 
* Concrete: Sandblast, vacuum blast, acid etch, degrease. detergent ana/or solvent clean 

and drv. Prepared surrace should equal medium sandnaper. 
* Wooa: Power sand, degrease, strip and remove all existing finish, stains and 

unsound wood. 
* Basic: The surface must be structurally sound, clean, dry, and free of intervening 

barriers to blocx or interfere with penetration and adhesion. 
* Old Paint: Sand, degrease, clean ana dry. Test apply and inspect for solvent attack, 

lifting and wrinkling. 

Application Methods: Refer to individual job specification 

* Brush: Natural fiber cr solvent resistant synthetic. 
* Roller: Short-medium nan roller, solvent resistant. 
* Lambsvool: Special applicator, solvent reduce 30Z, tnin coats. 
* Spray: Air pressure or airless spray. Refer to publication. 

Application Parameters 

* Environment: 15°F-100°F at 90Z-202 R.H. 
* Coverage: 480 mil ft./gal. 

Recommended Coverage: 350-400 sq. ft./gal., per coat. 4 mils wet and 
1.2 mils dry film thickness. 

* M±i Ratio: N/A ready to use. 
* Induction Time: N/A 
* Dry Time: Laboratory determined at 77^ and 502 R.H. 

Tack Free: 2 hours; nail hard: 2-3 hours; 
Light Duty: 12 hours 
Recoat Time: 2-3 hours, never exceea 24 hours. 
Final cure for service: 5-7 days. 

* Repairs: Clean, degrease and scuff sand till dull. Solvent wipe and 
reapply with first coat reduced 302 with Centron 270 Solvent P.U. 

Safety Precautions 

Refer to M.S.D.S. Data Sheet 
Refer to Centron M.C.U. Safety Publication 
Read Project Specifications 

Waste Disposal 

Remove and dispose of in accordance with M.S.D.S. Data Sheet, and local, state and 
federal Environmental Protection Agency and Department of Environmental Protection 
regulations. 

Appearance and Acceptance 

.e cured dry finish, should be smooth, glossy and hard. A minimum of surface defects, 
bubbles or craterlng should be observed. The finish should be well bonded to the 

cl4^'N#'^4ib»A%L^§i&i'^hS^Ci^»yiyApeeiingo©«i-<a«X*ti5ti€N FLAMES IN CONFINED AREAS WORKMEN MUST 
WEAR FRESH AIRLINE RESPIRATORS HYPERSENSITIVE PERSOr;S SHOULD WEAR GLCVESORUSE PROTECTIVE CREAM ALL ELECTRIC 
EQUIPMENT AND INSTALLATIONS SHOULD BE MADE AND GROUNDED IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE IN 
AREAS WHERE EXPLOSION HOARDS EXIST WORKMEN SHOULD BE REQUIRED TO USE NONFERROUS TOOLS AND TO WEAR 
CONDUCTIVE AND NONSPARKlfcG SHOES 



MATERIAL SAFETY DATA SHEET sPCA i-ai 

Section 

TRIPLE G COATIRGS i; 

1714 Eannard Street: 

'lutHGcs:,' 6 0 9 — 529 
r^o^MAt.cy-. •C-I^-'ONC Nv • 60 9"" 0 2 9 ' 

uAA(i> =s err: ocMif-.CAi.ON 

CENTRON 

785 

Riverron, L'.J. 080' 

Polvurethane 

CENTRON 270 

Section il —HAZARDOUS INGREDieNTS 

•-L 

Xylene 

Unreached Toluene Diisocyanate 

60 100 ppm 5.5 mm; 
! Hg 

less 
! than 

1.0 

I 

0.005 0. 1 mmi 
Hg 

Section 111—PHYSICAL DATA 

of Solvent 280-288°? 

£ VAPOR A 1 .C"«AA.'C AOILR l'-.AN(li''tA 

• A- vjH ''ry I 

^CPrCN-
= • vQ^. Ml 66 

»S£-or-
: i.1 tor • 8.0 lbs 

Section IV—FIRE AND EXPLOSION HAZARD DATA 

PLAMMAfil^.Ti r.ASStf"CATION 

EXTiNGu'SrtfNG Wtu'A 

7 FOAM ALCOnQi. 
(QAM 

OSHA FLAMMA.BLE 
DOT FT.AMMART.E 

' .ASii POINT 

X:c 
.«;iLMtwAc I 0''. 

77°F 

OTMC"-

.n 1.0% 

UNUSoAi. £» = -CSiON IHJABOS 

Keep away from heat, sparks and open flame. 



Section V—HEALTH HAZARD DATA 

7 iTihaiaticr. - imtacicn cf the r.cse, threat:, and eyes; 
pcssiale r.arccsis. May te acscT.panied dy cougning, choking or difficult 
oreatning. Asthut.a-i ike oreatninc nay oe delayed reaction. Causes sKin 
and eye disccnfcrt cy oefatting action. May cause lung irritation and 
alleroic reaction. 

^•-7 Remove patient to fresn air. Remove saturated clothing 
and wash skin with soap and water. Flusn eyes with clean water for 
15 r mutes - see a ohvs ician. 

Section VI—REACTIVITY DATA 

'-o-_ "• X:" 
.Avoid contact with strong oxidizing agents 

-( AA:- .7 71 

Jsual products cf comoustion - CO, CO^, and possibly oxides of nitrogen. 

-C-'MeRiZ--'ON X *' 

Section VII—SPILL OR LEAK PROCEDURES 

S:E=ST: Z;7A<EN.NCASEwATta,A,.Remove sources of ignition. Provide ventila­
tion and/or respiratory protection. 

tvASTc r Large spills may be picked up with non-sparking tools, small 
spills with absorbent miaterial. Residues may be decontaminated with 
water/alcohol or ammonia solutions. Dispose of in accordance with federal 
q t P t~ o TAI-IH 1 1 -^orrn 1 a) tc _ 

Section VIII—SPECIAL PROTECTION INFORMATION 

J-.-,_ Approved masks or respirators for organic vapors and 
particulate matter as necessary. If spraying in poorly 

^y^^^f}j:^lated area, positive pressure air supplied masks are recommended. 

^OTECT.^EG.o^Es Neoprene rubber GTr^BPPOTEcuvcEGU.PMENT Eye wash station should 
Er£psoTECTiON Goggles or side shield be available, 

spectacles 

Section IX—SPECIAL PRECAUTIONS 

Avoid prolonged skin contact. Do not breathe 
CAuTiONS TC c= TAK£N IN'AANOLING AND STOR»N(j ^ j 

spray mist. Store away from heat, sparkr and 
open flame. • 

i-^RppECAj'.cyjs Ground containers while pouring and limit free fall to a few 
xnches to prevent static sparks. Emptied containers may retain hazardous 
properties. Do not cut or weld on or near the container. 



'f^r\//j^is^~^-,^.^-^^ .^ ' .„.. ^._ 

' "' ~ Ear."arc St'eet 
= iver:c- NJ G£E7~ 

£09,'£29--' 5-5 
lENTRON ::'2 S?ECI?TCATI.ONS .£ST) PERFOFE-'.^NCE EATA - Y 2C "OC-. 

?hvs1cals: 

Solids; 

Weight per Gallon: 

Viscosic;,-: 

Color: 

f ree 

: Free ."..D.I, 

Flash Point; 

307. bv volume 
iO* bv weight 

7.90 lbs. 

"id Fu I? 77°F 

Water-unite clear (Gardner ?.'1) 

Less t.ran 1.0 max. 

Less than 1.0 max. 

80°F T.C.C. 

1 

Film Properties: 

Dry Time: 
Tack Free: 
Hard Dry: 

Coverage: 

Sward Hardness 
24 hours: 

1 week: 

50Z R.H. 0 77°F 
2 hours 
6-8 hours 

480 mil feet per gallon 

26 

Taber Abrasion (average weight loss, CS17 wheel. 1,000 grani weight. 1,000 cycles) 

Loss: 

Tensile Strength: 

Elongation: 

Impact Resistance: 

Mandrel Wrap: 

10 mg. 

greater than 3500 psi 

1002 

160 inch pounds 

passes 1/8" wrap 



escrim : 

A tvo carr. odorless, clear, cl. 
r.ovoLac cc^atinr. 

reacures; 

* Aliphaclc Novo lac Resins 
* Solvencless, Cdorless, Non-Tcxic 

Outstanaing Chemical Resistance 
Flexural, Hard, Impact Resistant 
Monolithic, Non-Porous 
Water Clear, Transparent 
Variable Thickness, --125 mils 
Clear cr Colored Quartz Matrix 
Installation at 40'^-100'^F. 

ionat 10 

, ses; 

Clear, Transparent Floor Finish 
Resurfacing or Restoring Floors 
Colored Quartz Floor System 
Installation during normal working 
hours without toxic jeopardy 
Odorless floor coating, safe 
odorless repairs or recoating 
Improving worn epoxy floors 
Underlayment for Centron 280 
Polvurethane Floor Svstems 

* Color: Transnarent, 
* Solids: 100% N.V. 

W.P.G. ; 9.8 lbs. mixed 
Viscosity: 85 Ku, Mixea 
Flasn Point: N/A 
Package: Two Package, Fart A 4 Part 3 
Container: Kits, Total 4 Gallons 

3 Gallons of Part B + 
1 Gallon of Fart A 

Storaee and Handline; 

Store inside a clean, dry room zoned for 
flammable products; temp. 50'^F-90<^. Use 
ground clamps 
discharge. 

and avoid sparks or electrical 

Shelf Life: 

12 months from date of manufacture. 

Solvents and Diluents: 

* Thinning and Reduction: Use M.E.K. 
* Clean-Up: Use M.E.K. 

Accessories: N/A 

Product Credentials: Basic Svstem: 

* Complies with F.D.A. Chapt. 121.2514 
for use in food plants. Film is non­
toxic when dry and fully cured. 

Relevant Publications: 

* Centron 416 M.S.D.S. Publication 
* Centron 416 Spray Recommendation 
* Centron 416 Floor Coatings 

* General Concrete Floor Sealer 
Smooth Glossy 
First Coat: 4-6 mils 
Second Coat: 8-10 mils (optional) 

* Textured, Slip Resistant, Colored Floor 
First Coat: 10 mils 
Non-Skid: Colored Quartz 
Second Coat: 15 mils 

RZV: 11/86 

"HIPLE G CO-T;NGS INC warrants mai tne Proouct snan contorm to its sianaaro soeciticaiions in eneci a: time c snioment TRIPLE G 
OATINGS INC WAKES NO OTHER WARRANTr EXPRESS OR IMPLIED WITH RESPECTTQTHE PRODUCT AND DISCLAIMS THE 

IMPLIED WARRANTIES OF MERCHANTABILI'FY AND OF FITNESS FOR A PARTICULAR PURPOSE Anv liaDHitv 01 TRIPLE G 
COATINGS INC arising out 01 me saie use c aDOucanon oi us Ptoouci snan oe nmitea to reisiacement oi tne Frtsouci usea 

TRIPLETiS CaATIMG? 
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:• Z' "^''Ze ^'Sr'^^'.'^'zc'acirP'PLEGCC-'i^GSlNC -•' 
-r"ec v"'- ;_• z'zz^C'.z '.z .z""^ ": 'R'PLE G CCATiNGS INC .. .; • 

% 

?re?ar3rl:rr. Ksthoa: 

* S:;eei; 

Refer :: individ'jai job specifioacioT. 

S.S.P.C. 1, 2, 2 and S.S.P.C. 6 - Conmerciai Sandblast tc a 1.5 - 2 
nil profile. Pscorrsended S.S.P.C. - 10 for inaersion. 

* Concrete; Sandblast, vacuun blast, acid etch, aeerease, aetergent and/or solvent 
clean and drv. Prepared surface should eaual rnedium sandpaper. 
Power sand, aeerease, strip and remove all existing finish, stains 
and unsound wood. 
The surface must be structurally sound, clean, dry and free of inter­
vening barriers to block or interfere with penetration and adhesion. 
Sand, degrease, clean and dry. Test aoply and inspect for softening, 
attack, lifting and wrinkling. Overall adhesion will be limited to 
the adhesion of the old paint or coating. 

* Wooa : 

* Basic: 

* Old Paint: 

.ipplication .Methods: P.efer to individual job specification. 

* Brusn: 
* Roller; 
* Lambswool; 
* Spray: 

N'aturai fiber or solvent resistant syntnetic. 
Short-medium nap roller, solvent resistant. 
Not recommended for solventless application. Add 10-15% M.E.K. 
Air pressure or airless spray. Refer to publication. 

Application Parameters: 

Environment: 
Coverage; 

* Recommended Coverage; 

* Mix Ratio; 
* Induction Time: 
* Drv Time: 

* Repairs: 

40°F-100°F (3 9QZ-207. R.H. 
I,50A mil feet per gallon. 
160 sq. ft,/gallon, per coat. (Standard Film), 
10 mils wet and dry, 
3:1 by volume. Pot Life: 60 minutes @ 77*^, 
Not required. Mix well for 4 minutes. 
Laboratory determined (? 77°F and 50% R.H. 
TacK Free: 3 hours; Nail Hard; 18 hours, 
Hara; 24 hours; Full Cure; 5 days. 
Clean, degrease and sand rough to a texture of medium 
grit sandpaper. Solvent wipe clean, reapply. 

Safety Precautions: 

Centron 416 M,S,D..S, Data Sheet 
Read Project Specifications 

Waste Disposal: 

Remove and dispose of in accordance with M.S.D.S, Data Sheet, and local, state and 
federal Environmental Protection Agency and Department of Environmental Protection 
Regulations. 

Appearance and Acceptance: 

•^he cured dry finish should be smooth, glossy and hard. Centron 416 should be well 
jnded with no bubbles, wrinkles or surface defects. Non-skid texture for floors 

creates a finish conmensurate with size and type of material. Refer to floor data. 
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MATERIAL SAFETY DATA SHEET 
=ufi CCAIiNGS. =EE:NS AND SELAAEI MAfESiALS 

• -<*>oweC) C/» k- - y t.A)i 

NPCA 1-a2 

Section I 

Ai. T a 5 SAMc 

Triple G Coacings, lac. 

ETfttET ADORESS 

1714 Eannara Street 

£MtAG£NCr TZ^f^rOt^HO 6 0 9 "6 2 9 — 3-5 7 5 

.^•oflMAT.oN Tf.L£?^o<£ NO QQ9_g29-1575 

UANI> ACTJRERS COO£ lOtNTH-iCAltCw 

Centron RIS Pare A 

a*n: Of PREP 12/86 

O'TY STA'C ANO JIP COGC 

Riverton, New Jersey 08077 

Epoxy 

APAOC NAML 

Centron 416 Part A 

Section 11—HAZARDOUS INGREDIENTS 

•A^OF4J;D,£N] ; .A^ 

j f^ESSuR£ TOXICITY GAIA 

Epoxy Ream Hardener 

Section 111—PHYSICAL DATA 

soiLiNo RAA*G£ \'ot Applicable 

EvAjaoftATiON RATE TP ASTER X" S4.0weR THAN ETHCR 

.AJOR CCNSiTV Xr^AviER AIGHIEB TfTAN Ai« 

PCRCENl VOLATILE 
STVOLL^ nil 

wEtGnT PER 

7.9 lbs. 

Section iV—FIRE AND EXPLOSION HAZARD DATA 

FLAMUAaiLilY CGASSIEIOTION 

eXTlNGuiSniNG UEDiA 

KKMM fj ALCOHOL 
FOAM 

OSHA 
DOT_ 

COMBUSTIBLE TLASTI POINT 

COMBUSTIBLE 

10 CO, *OflY 
CnEMiCAL 

I WATER 
FOG 

286°F 
C.C. 

I OTHER 

La Not 
Determined 

UNUSUAi. FlAE AMO CXFIOSON rWAAOS 

Toxic fuaea will be evolved when this material is involved in a fire. Self contained 
breaching apparatus should be available for fire fighters. Cool fire exposed 
containers with water. 

H.A. - Not Applicable 



ICTS OF OVTRLXPOSURZ; 
^TE: Will cauae burns co sitin ana eyes. High concencracion oi vapors can cause severe 

ricacion cf eyes ana respiratory tract. Liquid causes severe damage to mucous tnemoranes 
sws 1 IcTa/ea. 
•IC; Prolonged or repeated exposure may cause asthma and skin sensitmat ion or other 
rgic response. 

EilEiJCY .JLSD FIRST .^ID PROCEDURES: 
i:S: Imneaiateiy flush with large amounts of water for at least 15 minutes lifting upper 
lids occasionally. GET IHMEDIAIE .MEDICAL ATTESTIQli. If a physician is not immediately 
available, continue flushing witn water. 
.IN: laxaeaiately flush skin with water for at least 15 minutes wnile removing contaminatea 
clothing ana shoes. Launder clothing before re-use and discard contaminated leather article 
Gee neaical attention if swelling or redness occurs. 
rtlALATION: Remove to fresh air if effects occur and administer oxygen if necessary. GET 
MEDICAL ATTENTION if effects persist. 
iGESTION: DO NOT INDUCE VOMITING. Vomiting will cause further damage to the throat. Dilute 
by giving water or milk, to drink if victim is conscious. GET MEDICAL ATTENTION IMMEDIATELY. 

Section VI - REACTIVITY DATA 
ABILITY: Stable under normal storage conaitions. 
SOMPATIBILITY: Avoid contact with strong oxidizing agents, mineral acids (e.g. H2S0^, HCIl, 
and epoxy resins under uncontrolled conditions. 
LARDOUS DECO.MPOSIIION PRODUCTS; CO (Carbon Monoxide), CO2 (Carbon Dioxiae), (Oxides of 
Nitrogen). 

Section VII - SPILL OR LEAK PROCEDURES 
MATERIAL IS SPILLED: Avoid contact with material. Persons not wearing appropriate protect 
equipment (see below) should be excluded from the area of spill until clean-up is complete, 

spill at source, dyke area to prevent spreading, pump liquid to salvage tank. Remaining 
' may be taken up on clay, diatomaceous earth or other absorbent and shoveled into 
il containers. 

STE DISPOSAL METHOD: Dispose of as hazardous waste in accordance with Federal, State and 
cal regulations. 

Section VIII - SPECIAL PROTECTION INFORMATION 
•SPIRATORY PROTECTION: NIOSH approved respiratory protection required in the absence of 
oper environmental control. For emergencies, a self-contained breaching apparatus, or a 
11-face respirator is recommended. 
.NTILATION: Breathing of vapors must be avoided. Ventilation must be sufficient to control 
pors. This material should be confined as far as possible within sealed or covered equipmen 

1 which case normal ventilation should be adequate. Special (local) ventilation will be 
eded in areas where vapors are expected to be vented. 
MD PROTECTION: Impervious gloves, neoprene or rubber. 
:E PROTECTION: Splash proof goggles or safety spectacles with side shields. 
MER PROTECTIVE EQUIPMENT: Clean, body-covering clothing. Further safety equipment (apron, 
>ocvear, etc.) should be used as necessary to prevent contact wich material. 

Section IX - SPECIAL PRECAUTIONS 
Prevent all skin and eye contact. 
Avoid breathing vapors. 
Re-seal part used containers. 
Ensure that all containers are properly labelled to prevent accidental ingestion. 
Wash with soap and water before eating, drinking, smoking or using toilet facilities. 
Observe conditions of good industrial hygiene and safe working practice. 



MATERIAL SAFETY DATA SHEEs 
FOR COATINGS RESiNS AND RE'_A7E0 MATERIALS 

o. I. i p. i jro I ' —» orn OSnA ^Oi 

NPGA 

Section 

S SAl* 

Tripie G Ccicinga, lac. 

STRETI iOQ«SS 

1714 Baaaara Street 

ujfcRGEiCT TELixxi 609-829-1575 

t£^£;v<>(£ i<3 609-829-1575 

U*Nl>»crL«£RS COOC KXNTlflCATlON 

Cencroa ^.16 Part B 

aArt rr P9EP 12/86 

;.Ti ElkTE 4NQ ZiP coot 

Riverton, New Jersey 08077 

POOOuCT C.ASS 

Epoxy 

lAAO: KAMi 

Centron 416 Part B 

Section II—HAZARDOUS INGREDIENTS 

• NGHtOiEM 1 ><RCtM 
1 
1 

OCCuPAlONAi 
Lif'OSUfl£ LJM-fS 

,APOR 
TOXiCitT OAIA 

0-Cresyl Glycidyl Ether 
CAS No. 26447-14-3 

Epichlorohydrin 

Allcyl Phenol 

CAS No. 106-89-8 

CAS Ho. 25154-52-3 

Epichlorohydrin-Polyglycol 
Reaction Product CAS No. 9072-62-2 

Titanium Dioxide CAS No. 13463-67-7 

Section 111—PHYSICAL DATA 

BOIUNO^GE Hot Applicable 

CWA^OWIiOAi fUIE • FASTER XSLOWER TMAM ETMEK 

v^kPO« OCNSiTr 

PERCENT VOLATILE 
ary(XUM£ 

3jnCAvt£H I LiGnlER TnAN AiR 

A^»GHT P£R 

GALLON 9^8 lbs. 

Section IV—FIRE AND EXPLOSION HAZARD DATA 

FLAMMAfiniTT ClASSlFlCATiON 

EXTINGLUSHING UECXA 

3FOAM 

QSHA COMBUSTIBLE 
DOT CPMBUSTISLE 

• ALCOMOL 
FEMA 

XI CO, XORT 
CHEAAICAL 

ILASrt HOINT 

I WATER 
FOG 

L£L Not 

Determined 

1 I OTHER 

UNUSUAL FkRE AM3 EXFVOSION MAiAROS 

Hone 



iectiwH V- H.".ZAKD DATA 

•D£T: C- OVEr-DICPOSURE: 
; iill cause Durns co sxic ana eyes. Dcgh concsncracion oz vaoors can cause severe 

ci eyes and respiracorv cract. liquid causes severe carnage CO mucous memDranes 
^^^^swallowea. 

IC; Prolongea or repeacea exposure may cause asLhma and sk.in sensiciaacion or other 
ii-iergic response. 

:aiDLiiCY .AND FIRST AID PROCEDURES; 
."ES: laxaediaceiy flusn with large amounts or water for at least :5 minutes lifting upper 
lids Dccasionaily. GET IMMEDIATE MEDIC'S- ATTENTION. If a pnysician is not immediately 
available, continue flushing with water. 
:IN: Lamediately flush skin with water for at least 15 minutes wnile removing contaminated 
clothing and shoes. Launder clothing before re-use and discard contaminaten leather articles 
Get medical attention if swelling or reaness occurs. 
iHALATION: Remove to fresh air if effects occur and administer oxygen if necessary. GET 
MEDICAL ATTENTION if effects persist. 
SGESTION: DO NOT INDUCE VOMITING. Vomiting will cause further damage to the throat. Dilute 
by giving water or milk co drink if victim is conscious. GET .MEDICAL ATTENTION IMMEDIATELY. 

Section VI - REACTIVITY DATA 
•ABILITY: Stable under normal storage conaicions. 
DOMPATIBILIIY: Avoid contact with strong oxidizing agents, mineral acics (e.g. H.,SO, , HCI), 
and epoxy resins under uncontrolled conditions. 
EARDOUS DECOMPOSITION PRODUCTS; CO (Carbon .Monoxide), CO^ (Carbon Dioxide), NO^ (Oxides of 
Nitrogen). 

Section VII - SPILL OR LE.AK PROCEDURES 
MATERIAL IS SPILLED: Avoid contact with material. Persons not wearing appropriate protecti-
uipment (see below) should be excluded from the area of spill until clean-up is complete, 
••pill at source, dyke area to prevent spreading, pump liquid to salvage tank. Remaining 
may be taken up on clay, diacomaceous earth or other absorbent and shoveled into 

sposal containers. 
STE DISPOSAL METHOD: Dispose of as hazardous waste in accordance with Federal, State and 
cal regulations. 

Section VIII - SPECIAL PROTECTION INFORMATION 
SPIRATORY PROTECTION: NIOSH approvea respiratory protection required in Che absence of 
jper environmental control. For emergencies, a self-contained breaching apparatus, or a 
Il-face respirator is recommended. 
NTILATION; Breathing of vapors must be avoided. Ventilation must be sufficient to control 
pors. This material should be confined as far as possible within sealed or covered equipment 
which case normal ventilation should be adequate. Special (local) ventilation will be 
eded in areas where vapors are expected to be vented. 
MB PROTECTION: Impervious gloves, neoprene or rubber. 
E PROTECTICW: Splash proof goggles or safety spectacles with side shields. 
HER PROTECTIVE EQUIPMENT: Clean, body-covering clothing. Further safety equipment (apron, 
ocwear, etc.) should be used as necessary to prevent contact with material. 

Section IX - SPECIAL PRECAUTIONS 
Prevent all skin and eye contact. 
Avoid breaching vapors. 
Re-seal part used containers. 
Ensure that all containers are properly labelled to prevent accidental ingestion. 
Wash with soap and water before eating, drinking, smoking or using toilet facilities, 
bserve conditions of good industrial hygiene and safe working prai 

;- K' ' 

r SECTION 



SERVICES, INC. 
11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 

(773) 646-6202 • FAX (773) 646-6381 
Visit our Website at www,cleanharbors.com 

September 11, 2000 

Mr. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency 
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Dear Mr. Schollenberger: 

Enclosed is modified Drawing No. 4630-M-17 (CHSI DWG. NO. 
4287) with the Professional Engineer certification. Also 
enclosed is a P.E. certification that the tanks in the 
existing tankfarm are suitable for use with the new shredder. 

If you have any questions concerning these enclosures, 
please contact me at (773) 646-6202. 

Sincerely, 

/IJames R. Laubsted 
''acility compliance Manager 

...-vl / 

"People and Technology Protecting and Restoring America'^ Fnvfront>n>nt' 
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I hereby certify that I, the undersigned am a Professional Engineer, 
licensed to practice in the State of Illinois. Tanks 101, 102, 107, 110 and 
112 are currently used for hazardous waste fuel storage, lean waters, and 
acidic wastewaters. Under the proposed modifications, these tanks could 
also be used for chlorinated solvents, diluent and ignitable waste storage 
from shredding operations. I have reviewed the structural integrity and 
suitability of the existing tanks, ancillary equipment and secondary 
containment. These modifications were designed under my direct supervision 
and the design incorporates good engineering practices. 

Tanks 101, 102, 107, 110 and 112 are suitable for intended use. The 
materials of construction for the tanks are compatible with the hazardous 
wastes intended to be stored/processed. The tanks are designed to be 
structurally sound for their usage of ignitable waste, diluent and 
chlorinated solvents. These tanks are aboveground on concrete foundations. 
No tank component is in contact with the soil or water. The tanks are not 
subjected to loadings caused by vehicular traffic. 

The ancillary equipment was constructed and installed according to 
ANSI/ASME B31.3-1987, Chemical Plant and Refinery Piping. The materials of 
construction are compatible with the hazardous wastes intended to be 
stored/processed. 

The structural design for the tankfarm foundation is suitable for 
intended use. Existing walls, floors, piers, foundations, and containment 
slabs are designed for intended load and will maintain structural integrity 
ithout failure. The secondary containment is provided with a 30 to 40 mil 
oat of Protecto-Coat 900 or equivalent in accordance with the 

Manufacturer's recommendations. After careful consideration of all stored 
chemicals and discussion with the coating manufacturer representative, this 
was selected as the most suitable coating. Technical specifications are 
listed in Appendix D-10. 

I certify under penalty of'law that this document and all attachments 
were prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the 
information submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and 
belief true, accurate and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of 
fine and imprisonment for knowing violations. 

Engineer Seal 

Arabs Turner Date 

Jr 

4loyer-Schlesinger-Turner, Inc. 
3 074 University Avenue -• ' 
Highland Park, IL 6 0 03^.-
(847)681-0470 r 

^ h ••• 

I i 19471 V \ 
i : LICENSED : $ 
^ : PROFESSIONAL • 

\ ENGINEER -
\ OF 

- ̂  ^ ̂  • / 
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SERVICES, INC. 
11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 

(773) 646-6202 • FAX (773) 646-6381 
Visit our Website at www.cleanharbors.com 

Certified Mail # Z345454146 

March 3, 2000 

4 

Mr. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency-
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
Springfield, IL 62794-9276 

Dear Mr. Schollenberger: 

Clean Harbors Services, Inc. (CHSI) is submitting 
documentation of publication in a large local newspaper to 
announce the 60-day public comment period and the day, date 
and location of the public meeting to be held by CHSI. This 
notice is in reference to the Class 3 permit modification 
request to add a bulk flammable liquid tank farm, addition of 
a truck loading/unloading pad for two trucks, addition of a 
hazardous waste shredding system and addition of a 
metalwashing system. Enclosed is the certificate of 
publication of the legal notice. 

If you have any questions regarding this modification, 
please contact me at (773)646-6202. 

Sincerely, 

James R. Laubsted 
Facility Compliance Manager 

RECEIVED 
MAR - 7 2000 

lEPA-BOL 
PERMIT SECCTir^M 

"People and Technology Protecting and Restoring America's Environment" 
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SERVICES, INC. 
11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 

(773) 646-6202 • FAX (773) 646-6381 
Visit our Website at www.cleanharbors.com 

Certified Mail #Z345454152 

March 24, 2000 

Mr. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency-
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Dear Mr. Schollenberger; 

Clean Harbors Services, Inc. (CHSI) is submitting a Class 
1 permit modification for the facility's RCRA Part B permit 
concerning when waste prequalification procedures can be 
waived for off-site emergency response actions. The permit 
requires an incident number be issued for the emergency event. 
When originally permitted, the incident number was considered 
to be an lEMA number. CHSI is modifying this to include FPN/ 
CERCLA numbers as an incident number also. USEPA Region V is 
the listed generator of the waste. 

Illinois International Port District approval will be 
sent under separate cover. 

CHSI shall in accordance with 35 lAC 703.281(a)(2), 
notify all persons on the facility's mailing list within 90 
days. 

If you have any questions regarding this modification, 
please contact me at (773)646-6202. 

Sincerely, 

/ 
' iames R. Laubsted 
ypacility Compliance Manager 

"People and Technology Protecting and Restoring America's Environment" 



SERVICES, INC. 
11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 

(773) 646-6202 • FAX (773) 646-6381 
Visit our Website at www.cleanharbors.com 
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March 28, 2000 

Mr. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency-
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Dear Mr. Schollenberger: 

This letter is to provide documentation to the Illinois 
Environmental Protection Agency that The Illinois 
International Port District has reviewed the Clean Harbors 
Services, Inc.'s March 24, 2000 Class 1 Permit Modification 
Request to modify when waste prequalification procedures can 
be waived for off-site emergency response actions. CHSI is 
modifying this to include FPN/CERCLA numbers as an incident 
number also. 

As site owner of the property Clean Harbors Services, 
Inc. leases, the Illinois International Port District does not 
object to this Class 1 Permit Modification Request. 

CERTIFICATION 

I certify under ' penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to be 
the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of 
fine and imprisonment for knowing violations. 

fames R. Laubsted 
/Facility Compliance Manager 
Clean Harbors Services, Inc, 

Anthony G. lanello 
Executive Director 
Illinois International 
Port District 

"People and Technology Protecting and Restoring America's Environment" 
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ENVIRONMENTAL SERVICES, INC. h 
11800 SOUTH STONY ISLAND AVENUE • CHICAGO, IL 60617 

(773) 646-6202 • FAX (773) 646-6381 
Visit our Website at www.cleanharbors.com 

/I' 
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Certified Mail #Z345454131 

June 21, 2000 

Mr. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency-
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Dear Mr. Schollenberger: 

Clean Harbors Services, Inc. (CHSI) is submitting a Class 
1 permit modification to modify the existing Dispersion Tank 
in the fuel blending system. This tank has shown abrasion on 
the bottom shell due to the mixers. CHSI is replacing the 
bottom shell but increasing the thickness from 3/8 inch to 1/2 
inch. The existing shell is still above minimum thickness 
requirements. 

Illinois International Port District approval will be 
sent under separate cover. 

CHSI shall in accordance with 35 lAC 703.2Bl(a) (2) , 
notify all persons on the facility's mailing list within 90 
days . 

If you have any questions regarding this modification, 
please contact me at (773)646-6202. 

Sincerely, 

» 

Fames R. Laubsted 
yJacility Compliance Manager 

"People and Technology Protecting and Restoring America's Environment" 



ENVIRONMENTAL SERVICES, INC. 
11800 SOUTH STONY ISLAND AVENUE • CHICAGO, iL 60617 

(773) 646-6202 • FAX (773) 646-6381 
Visit our Website at www.cleanharbors.com 
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June 22, 2000 

Mr. Mark A. Schollenberger, P.E. 
Illinois Environmental Protection Agency 
Bureau of Land - Permit Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

^^OEIVED 

JUN 2 6 2000 
'fcPA-BOL 

iUdlSMilSECTION 

Dear Mr. Schollenberger: 

This letter is to provide documentation to the Illinois 
Environmental Protection Agency that The Illinois 
International Port District has reviewed the Clean Harbors 
Services, Inc.'s June 21, 2000 Class 1 Permit Modification 
Request to modify the existing Dispersion Tank in the fuel 
blending system. CHSI is replacing the bottom shell, but 
increasing the thickness from 3/8 inch to 1/2 inch. 

As site owner of the property Clean Harbors Services, 
Inc. leases, the Illinois International Port District does not 
object to this Class 1 Permit Modification Request. 

CERTIFICATION 

I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to be 
the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of 
fine and imprisonment for knowing violations. 

J^es R. Laubsted 
^cility Compliance Manager 
Clean Harbors Services, Inc. 

Anth^y G. ̂ nello 
Executive J21rector 
Illinois International 
Port District 

"People and Technology Protecting and Restoring America's Environment" 
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